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ite under fire at The U.S. Army Aberdeen Proving Ground. Photographed by the Burns Bros 


Shell-stopping aluminum armor adds to the strategic mobility of America’s 
armed forces. It gives the same protection as steel and permits the construction of lighter 
weight, faster moving armored vehicles that can be rushed to the support of ground troops 
by plane, chute or copter. In the service of peace, no other metal is so light yet so tough 
as Alcoa* Aluminum. 
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The Cover.—The Army’s 155- 
mm. self-propelled howitzer 
T196 weighs 47,000 pounds, in- 
cluding 19,000 pounds of alumi- 
num, giving it increased range, 
speed, and mobility over rough 
terrain (Army photo). 
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THE CONTENTS OF THIS ISSUE IN BRIEF 


A Single Supply Service? (p. 196) .. . . While centralized procurement 
and other similar practices have been recommended and adopted for the armed serv- 
ices in many instances, there are still a number of areas where such practices, while 
they might save some money in the first instance, could, under combat conditions, 
cause a disastrous loss of time and interfere with the most efficient system of com- 
mand. Mark S. Watson, recently cited by the Secretary of Defense for his military 


reporting, describes both sides of the problem. 


The Fallacy of Neutralism (p. 200)... . In past centuries, neutrality 
often was a legitimate posture for a nation to assume. But, as Maj. Reginald Har- 
greaves says, “Since 1945 the whole rationale of the world has changed. Riven by two 
antagonistic, irreconcilable ideologies, ever hovering on the brink of open warfare, it 


has passed the stage where neutralism can assert its erstwhile right to stand aside.” 


Reliability— Not Gadgets (p. 203) ... . The Russian proverb, “The bet- 


ter is ever the enemy of the good,” might well be applied to our modern weapons, 


according to Maj. Gen. Dwight E. Beach who believes that our armament is becom- 
ing too sophisticated and complicated to operate and maintain efhciently and that, in- 
stead, we should seek weapons that are simple, effective, reliable, and cheap. The final 
criterion should be: Will it help the combat soldier move across the battlefield to his 


objective r 


Survival in Nuclear War (p. 207)... . Although it is true that a nu- 
clear attack on this country could threaten the existence of almost every citizen, it 
is likewise true, as Kendall D. Moll points out, that proper blast and fallout shelters, 
coupled with practical plans for evacuation of congested target areas, could greatly 


reduce the number of casualties and permit our survival as a nation. 


Civil Defense Is Vital (p. 210)... . The United States at last is awak- 
ened to the need for civil as well as military defense, and the Government has taken 
steps to see that these needs are implemented. This staff study by the editors of 


OrpNance reviews the highlights of the situation. 


Tomorrow’s Torpedoes Now (p. 212)... . Underwater missiles pow- 
ered by rocket motors and traveling at speeds up to 300 knots while they seek out and 
destroy enemy submarines are the goal of the Navy’s torpedo research and develop- 
ment program. Meanwhile, the current arsenal of underwater weapons is well stocked 


with effective armament, according to William O. Foss. 


Soviet Rocket Forces (p. 216) . . . . The Reds have been slowly replacing 
conventional artillery with missiles, and at present they have a complete arsenal of 





large and small weapons. According to Alfred J. Zaehringer they reportedly are now 
able to airlift about five fully mechanized, nuclear-armed rocket divisions to any spot 


on earth. 


Loss of the Norfolk Yard (p. 220)... . The capture of the Norfolk 
Navy Yard by the South in 1861 with its stores of powder and heavy ordnance was 
the most decisive military event of that year and was America’s most costly naval 
defeat until the debacle of Pearl Harbor in 1941. Rear Adm. John D. Hayes here tells 


of the confused events leading up to the disaster and the personalities involved. 


Adhesives for Ordnance (p. 295) . . . . While it is not yet quite possible 
to glue a broken gun barrel together on the spot and continue firing, the new epoxy 
resins have made it feasible to make many ordnance repairs in the field. Eileen R. 
Swick explains the techniques involved and describes the kits which have been devel 


oped to apply the new adhesives. 


Systematic Errors (p. 299) .. . . Disagreements between laboratories con 
ducting standards of measurement are frequent and inevitable and arise primarily 
from systematic errors with which the science of statistics is supposedly unable to cope. 
However, W. J. Youden of the National Bureau of Standards demonstrates that there 


are workable, if unconventional, methods of detecting such errors. 


Guidance for Skybolt (p. 302) . . . . The new astronertial system for the 
air-launched GAM-87A missile is designed to minimize skill, manpower, and sup 
port-equipment requirements and to maximize the self-sufliciency and combat readi 
ness of units of the Strategic Air Command. C. H. Getz here describes the operation 


and use of this support equipment. 


Flight Control Testing (p. 304) . . . . The “moment of truth” in checking 


the automatic control system for the F-105 Thunderchief airplane comes when the de 


vice is actually given an in-flight shakedown to make certain that all the components 
function together as intended. R. E. Bartholomew describes each step in the testing 


program. 


ABC’s of BLC in ASW (p. 306)... . An underwater vehicle, such as a 
torpedo, is slowed down by the effects of “skin friction.” There are a number of meth 
ods of controlling this fluid boundary layer, as Dr. Charles E. Carver, Jr., describes 
here, and future research may result in the complete elimination of drag with a con 


sequent great increase in the speed of our undersea missiles. 
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- CUDJOE KEY 


WHITE SUPERIOR ENGINES”. ” 


. help “keep score” at one of 
. America’s newest missile ranges 


The Eglin Gulf Test Range (EGTR), consisting of five 
missile tracking stations, extends 450 miles from Eglin AFB, 
Florida down the west coast to Cudjoe Key, 23 miles east of 
Key West. At Eglin AFB and at three of the five tracking 
stations, power is supplied by White Superior Model 
40-SX-6 engine-generator sets. Each of the five Superior 
engines on EGTR develops 361 BHP to produce 250 KW. 
At Cudjoe Key (shown below), two of the Superiors 
provide power for range safety equipment, trajectory 
measuring systems, drone control and telemetering devices, 
from which data is sent back to Eglin. 

America’s newest missile range joins an impressive list of 
Superior-powered U.S. defense installations, which include 
the “Texas Towers,” portions of “DEW” line and the 
“SAGE” project, Atlas and other launching stations, and 
other missile tracking ranges. Government acceptance of 
White Superior engines for these installations is proof that 
Superior meets all requirements for rugged dependability, 
trouble-free maintenance and maximum fuel economy. 
Superior engines, from 215 to 2150 HP or 150 to 1500 
KW, can likewise be custom-engineered to micet your exact 
requirements, including automatic, unattended or remote 
controlled operation. Write for complete information today! 


DIESEL 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY 


Plant and General Offices: Springfield, Ohio 


U.S. Air Force Photos 
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More than 450,000 pounds of thrust lifts the U. S. Army’s Nike Zeus missile skyward in a cloud of vapor 
Douglas Aircraft Company will be designed to intercept ballistic missiles traveling over 





ae 


The Nike Zeus missile being developed for the project by the 
15,0 es per hour, and destroy them at a safe distance from the defended area 


How do you stop an ICBM? 


heads from harmless decoys that may be included to confuse 


How do you detect, track, intercept—and destroy within 
minutes—an ICBM that is moving through outer space ten 
times faster than a bullet? 

Bell Telephone Laboratories may have designed the 
answer: Nike Zeus, a fully automated system designed to 
intercept and destroy all types of ballistic missiles—not only 
ICBM’s but also IRBM’s launched from land, sea or air. 
The system is now under development for the Army 


Ordnance Missile Command. 


Radically new radar techniques are being developed 
for Nike Zeus. There will be an acquisition radar designed 
to detect the invading missile at great distances. And a 
discrimination radar designed to distinguish actual war- 


our defenses. 

The system tracks the ICBM or IRBM, then launches 
and tracks the Nike Zeus missile and automatically steers 
it all the way to intercept the target. The entire engage- 
ment, from detection to destruction, would take place within 
minutes and would span hundreds of miles. 


Under a prime Army Ordnance contract with the 
Western Electric Company, Bell Laboratories is charged 
with the development of the entire Nike Zeus system, with 
assistance from many subcontractors. It is another ex- 
ample of the cooperation between Bell Laboratories and 
Western Electric for the defense of America. 


RET 


BELL TELEPHONE LABORATORIES (B) 


World center of communications research and development 
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Keep America ON THE TARGET 


Enroll your defense- 
minded friends 
in the Ordnance 


Association today! 


Membership in the American Ordnance Association, the only organization devoted exclusively to. 
armament preparedness and industrial readiness, is open to all citizens of the United States. 


Many associates who share your interest in national defense would be anxious to take advantage of A.O.A. 


benefits if they knew about the aims and services of our Association. 





A.O.A. MEMBERS GET: 
%& Ordnance magazine (bimonthly ). 


® Tie Common Derense—monthly 
armament newsletter. 


®& INpustriaAt PrepareDNess—report 
on Divisions and Sections. 


%® Membership in a local A.O.A. 
Post or Chapter. 


*® Plus Ordnance Book Service, em- 
bossed membership card, plant visits, 
national meetings, weapons tests and 
demonstrations. 


FOR ONLY $5 A YEAR 











Why not tell them about our patriotic group of nearly 44,000 Ameri- 
cans who keep up to date on America’s weapons problems and prog- 
ress while they help build ordnance know-how for the defense of 
our country? In doing this you can— 


Win for yourself attractive A.O.A. Prints. 


Earn the thanks of friends who want to keep up with today’s 
rapid advances in ordnance. 


Increase the membership and effectiveness of your A.O.A. 
Help build armament preparedness for America. 


Be sure to give the application below to a friend and tell him of 
the personal satisfaction you derive from membership. Additional 
applications will be gladly sent on request. 


MEMBERSHIP APPLICATION 


| hereby apply for individual membership in the American Ordnance 


\ssociation and enclose annual dues ($5.00 for one year, or $12.50 for 


three years) which include OrpNance and other publications, and all 
membership privileges. / certify that 1 am a citizen of the United States 


NAME 
please print 
CITY & ZONI 
COMPANY 
YOUR POSITION 


RECOMMENDED BY 


ADDRESS 


STATE 


PRINCIPAL PRODUCT 


SIGNATURE 


AMERICAN ORDNANCE ASSOCIATION, 17th & Pennsylvania Ave., N.W., Washington 6, D. C. 
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RAIN 


A 
Ie 


THUNDER 


’ weather bird 
Rain (++) hail (A) thunder (f) 
P lightning (< ) ice pellets, sleet (>) 
high drifting snow (+) are merely 
symbols on a weather map—not ex- 


pected to be problems to the U.S. 
Army's SERGEANT missile system. 
SERGEANT missile system's objec- 


tives are to be ready for action in 
the meanest weather, the most ex- 
treme temperatures and environ- 
ments, at high and low altitudes. It 
can be checked out by one man with 
minimum training, emplaced and fired 


ICE PELLETS, SLEET 


LIGHTNING 


in a very short time by a six-man 
crew, 


The land, sea and air-transportable 
SERGEANT system, produced for the 
Army by Sperry Utah—when it be- 
comes operational—will take its place 
among the tough and Hib 
dependable sergeants rs} 
HiGH DRIFTING SNOW of U.S. Army tradition. i 


SPERRY UTAH COMPANY, D/V/SION OF SPERRY RAND CORPORATION @ SALT 
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Airborne crane built 500 
pounds lighter with 
TRI-TEN High-Strength 
Low-Alloy Steel 


This air transportable, air droppable U. S. Army crane 
had to be strong enough to lift 7 tons but light enough 
to be parachuted into a combat area. The Koehring 
Company of Milwaukee, Wisconsin, solved the problem 
with USS Tri-TEN High-Strength Low-Alloy Steel. ( By 
using USS TRI-TEN Steel in the turntable, the lower 
works of the cruiser, and the boom, Koehring designers 
used only two tons of steel .. . with a clear saving of 500 
pounds. Strength was not sacrificed because USS Tri- 
TEN Steel has a minimum yield point of 50,000 psi. 
C1) USS TrI-TEN Steel is well known as one of the most 
weldable and toughest high-strength low-alloy steels in 
the industry. Its superior notch toughness at low tem- 
perature makes it ideal for all-weather mobile equip- 
ment. TRI-TEN Steel has excellent weldability, good 
resistance to abrasion, and atmospheric-corrosion 
resistance that is about double that of structural carbon 
steel. () For other military vehicles, United States Steel 
makes extremely tough, rolled alloy armor plate, in 
addition toa complete line of high strength steels, ‘‘T-1” 
Constructional Alloy Steel, Stainless Steels and carbon 
steels. For more information, write United States Steel, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 


USS, “T-1"' and TRI-TEN are registered trademarks 


United States Steel Corporation + Columbia-Geneva Stee! Division 
National Tube Division - Tennessee Coal & Iron Division - United 
States Stee! Supply Division - United States Steel Export Company 





ss} United States Steel 


Lightweight crane built strong with USS TRI-TEN High-Strength Low-Alloy Steel. Designed for 
the U.S. Army Corps of Engineers, Ft. Belvoir, Va. Builder: Koehring Co., Milwaukee, Wis. 


This mark tells you a product is made of modern, dependable Steel. 
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... to offer you 
total capability 
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Metal fabrication... 


Rely on St. Louis Car, a foremost 
metal fabricator for more than 70 
years...dependable builder of 
transportation, ground support 
and defense equipment ranging 
from maior assemblies to special 
fabrications. 


+++) 


Y/ 


Saint Louis 15, 


Granite City, 


Ome Sa 


steel castings... 


Turn to General Steel, a reliable 
source of steel castings for nearly 
60 years...specialists in complete 
design and production... long an 
armed forces supplier of such com- 
ponents as cast armor tank hulls 
and turrets. 


Missouri, 


Ill. © Eddystone, Pa. 


from combined sources 


Since the acquisition of St. Louis 
Car by General Steel, the consid- 
erable experience of two capable 
organizations works to the benefit 
of the military in developing and 
producing equipment of conven- 
tional or entirely new design. 


ST.LOUIS CAR COMPANY 


A Subsidiary of 


GENERAL STEEL INDUSTRIES 


Avonmore, Pa. 
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Guide to a space ride 


Inland DC torque motors are integral components of 
many major U.S. missile guidance and ground support 
control systems. These direct-drive torquers provide 
efficient, low speed operation and produce exceptionally 
high torque to power ratios. Their gearless, pancake 
design eliminates backlash and other problems in- 
herent in conventional motor design. 


Inland products are used in various space instrumenta- 
tion systems. For example: 


e DC torque motors and rotary amplifiers are utilized 
in tracking antennas for Project Mercury. 


Resumes invited from qualified optical engineers. 


September-October 1961 


e For a space exploration mission, Inland torque 
motors will help keep solar energy cells constantly 


aimed at the sun. 


e For a new satellite, Inland torque motors and 
tachometer generators will keep cameras in constant 
focus on the earth. 


Inland Motor Corporation is a subsidiary of Koll- 
morgen Corporation. Both coordinate their efforts in 
the design and production of instruments and systems 
involving optics, mechanics and electronics. for in- 
dustry and defense. For literature, Write Dept. 3-9 


K| KOLLMORGEN 


Cc / CORPORATION 


NORTHAMPTON, MASSACHUSETTS 








Ordinary experience with metals 

La cannot cope with the critical prob- 
ae lems of fabricating this unique 
welded structure— ideally suited for 

the flow of liquids through contoured or tapered 
panels with variable flow areas or variable channel 
widths. The Budd Company has the know-how 
to solve the many difficulties involved. Further, 
the resistance welded fabricating technique used 


prooucr I BD i A 


' 
' 
: 
: 








in this structure is applicable to a wide variety 
of materials and gages, and provides a joint 
that develops the strength and stability of the 
base material. 

A pioneer for years in forming and welding, 
we are prepared to fabricate such structures today. 
Product Development Department, The Budd 
Company, Philadelphia 32, Pa. 
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MEET THE 
WORLD'S FINEST 

DISTRIBUTOR 

TEAM 


Francis R. Hine 
Airwork Corporation, Miami, Fla 


Lester Avnet 
Avnet Electronics Corporation, 
Westbury, L.1., N.Y. 


John W. Busacker 
Contact Electronics, Inc., 
Dallas, Texas 


Harold H. Powell 
Harold H. Powell Co., Philadelphia, Pa. 


... serving industry with quality 





BENDIX ELECTRICAL CONNECTORS 


Robert Avnet 
Avnet Corporation, Los Angeles, Calif 





Each member of this world’s finest team heads an or- 
ganization having experience, ability and facilities un- 
matched elsewhere in the field of connector distribution. 
The entire team works toward the same goal—fast, 
efficient supply of the Bendix® Electrical Connectors best 
suited to your exact needs. 

They supply to industry a nearly incredible number 
of connectors—running into literally tens of thousands 
of models—through a system pioneered by Scintilla 


Division in 1953. This is the component assembly tech- 
nique, which anticipates connector needs and even per- 
mits overnight deliveries when required. 

Their strategically located stocks are both broad and 
deep—with factory assembly and quality control stand 
ards that are extensions of those we maintain in our own 
manufacturing operations. Remember when you need 
high-quality connectors—your Bendix distributor can 
be an indispensable member of your team! 


Scintilla Division 


SIDNEY, N. Y. 


Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Bivd., Montreal 9, Quebec. 
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N.Y. 
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LET MUELLER 
MAKE IT! 


Mueller Brass Co. of Port Huron is 
much more diversified than the name 
“Brass” implies . . . a lot more. In 
fact, because of its many and varied 
facilities ... its men, methods and 
metals... Mueller 1s in the unique 
position of being able to offer true 
single source service. 


MUELLER HAS THE MEN . . . experi- 
enced engineers with the ability to 
work out, creatively, tough design 
problems, and improve a part or 
components for production by the 
most economical method. You get 
sound engineering plus 44 years of 
practical metalworking production 
experience when you “Let Mueller 
Make It.” 


MUELLER HAS THE METHODS. . 
when you “Let Mueller Make It”, 
you are utilizing one single source 
that is able to produce parts any one 
of these ways: as forgings, impact ex- 
trusions, sintered metal parts, screw 
machine products, formed tube or 
as Castings. 


MUELLER HAS THE METALS... and 
to produce pre- 
aluminum, 


the materials . . 


cision parts in brass, 
bronze, copper, iron, and steel in 
hundreds of different alloys to meet 


each exact requirement. 


In addition, Mueller Brass Co. has 
complete and modern facilities for 
performing all types of finishing and 
sub-assembly operations. Another 
plus value is nation-wide sales engi- 
neering service. 


So, in the final analysis, no matter 
where you fit in the American indus- 
trial picture, whether you’re making 
missiles or mowers...and no matter 
where you're located, it will pay you 
to LET MUELLER MAKE IT! 


MUELLER BRASS CO. 


PORT HURON 32, MICHIGAN 
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ATOMIC 


ENERGY 





High-Flux Research Reactor 
Design work is now nearly complete 
for a high-flux research reactor to be con- 
structed on the National Bureau of Stand- 
ards’ new Md. The 


reactor, to be known as the NBSR, and 


site at Gaithersburg, 


its associated laboratories will provide a 
variety of neutron and gamma-ray sources 
for use by the Bureau and other Govern- 
ment agencies in the Washington area 
having the same general requirements. 
The new reactor will enable the Bureau 
to fulfill its growing responsibilities in the 
many rapidly expanding fields of atomic 
energy. For example, the Bureau has de 
veloped a low-intensity neutron standard 
that makes it possible for all laboratories 
to measure neutron radiation intensities in 
terms of a common reference value ; how 
ever, it has lacked facilities for measuring 
high-intensity fluxes such as occur in a 
nuclear reactor. 
Perhaps the most significant function 
of the NBSR will be 
certain fundamental properties of matter. 


its use in studying 


The intense thermal beams provided by 


the reactor will constitute a powerful tool 


in the analysis of atomic and molecular 


structure by neutron diffraction 
The reactor will advance the measure- 
of the 


ment, analysis, and understanding 


effects of radiation on substances of all 


kinds. Such information is of great value 
in solid-state and chemical physics, and in 
engineering 


such problems as 


effects of 


practical 
radiation processing and the 
radiation on structural materials. 

Besides providing radioisotopes for 
standards of radioactivity, the reactor will 
supply radioactive tracers for the investi 
phenomena as diffusion 


gation of such 


(¢.g., self-diffusion in metals), exchange 
(¢.g., Chemical exchange), phase trans- 


formation (¢.g., sublimation), and com- 


plex flow (¢.g., turbulent flow and multi 
phase flow). Neutrons will be provided 
for chemical analysis by the measurement 
of nuclear decay products resulting from 
neutron absorption. This latter technique 
is of extremely wide applicability and ex- 
tends even to the analysis of anthropologi- 
cal artifacts. 

importance among the 


that of 


Of particular 


basic processes to be studied is 


fission. Inadequate understanding of this 
process and lack of information on neu- 
tron yields still limits the design of fissile 
material breeding plants. 

The NBSR will be a tank-type reactor 


using enriched fuel and heavy-water mod 


erator. The initial operating level will 


approach 10 megawatts; fixed features 
will be designed to permit operation at 
20 to 25 megawatts when additional cool- 
ing towers and heat exchangers are added. 
The initial operating power will provide 
an in-pile flux of 10'4 neutrons per square 


centimeter per second, 


High Voltage Accelerator 

\ new design of high-voltage machine 
for accelerating atomic particles up to 
energies of 20 million electron volts, the 
first of its kind in the world, is to be part 
new atomic research center for 
Oxford The total 


installation will be about 


of a 
Britain's University 
cost of the 
$3 million, and the project is the first of 
four stages in the construction of a new 
multimillion dollar home for the Univer- 


sity’s physics department—already the 
largest in Britain. 

The new equipment will consist of a 
vertical 8- to 10-million-electron-volt Van 
de Graffe generator which can be used to 
feed high-speed particles into a 12-million 


Van de 


Together the machines will be 


electron-volt horizontal Graffe 
generator. 
able to produce 10-million-volt particles 


at precisely controlled energies—making 


possible the study of nuclear restrictions 
in a whole range of known chemical ele 
ments 

The 
static 
the United States. The vertical 10-million 


12-million-volt horizontal electro- 


generator will be purchased from 
volt electronic generator is to be designed 
and built by the electrostatic generator 
group of the National Institute for Re- 


search in Nuclear Science at Harwell, 


England. 


Generator in Space 

The tiny SNAP power generator fueled 
with plutonium 238 recently orbited in a 
Transit satellite is the first atomic power 
source to be used in space. It is a radio- 
isotope-fueled device of the first 
demonstrated by the U. S. Atomic En- 


ergy Commission in January 1959. With 


type 


the benefit of experience gained from in- 
tensive experimental and analytical stud- 
ies of the original pre of -of prin iple series, 
the generator operating in the Transit 


satellite has been fueled with a longer- 
lived isotope to give it the potential of 
continuous operation over many years. 


(Continued on p. 180) 
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MUELLER CAN MAKE MOST ANYTHING IN 
SINTERED METAL PRODUCTS... 


Sintered metal gears, cams, special 
purpose filters and structural mem- 
bers from iron, nickel, stainless steel, 
brass and copper alloys are produced 
by Mueller for practically every seg- 
ment of American industry. What- 
ever your product requirements are, 
the Mueller Sintered Metal Products 
Division is completely equipped to 
supply you with precision parts to 
exact specifications at substantial 
savings. In addition, the engineering 
staff, machining and finishing facili- 
ties of Mueller Brass Co. are an 
important plus value when you 


LET MUELLER make IT! 














MUELLER BRASS CO. 


PORT HURON 32, MICHIGAN 


September-October 1961 





WARHEADS / 


The task of Aerojet-General’s 
Ordnance Division 

is the sophisticated 
manipulation of force. 

Our ordnance research, 
development, test, 

and manufacturing facilities 
are the finest 


in American industry. 


AFETY AND FUZING SYSTEMS | COUNTERMEASURES 
NITION SYSTEMS | CHEMICAL KINETICS 
SEPARATION AND DESTRUCT SYSTEMS | AEROSOL PHYSICS 
HYPERVELOCITY SYSTEMS AND RESEARCH 


EXPLOSIVE FORMING | IGI 


ORDNANCE 


explosives control 


DIVISION + DOWNEY, CALIFORNIA sIevyet-Ceneral 


CORPORATION 


a 
SUBSIDIARY 


AND 
RUBBER 
COMPANY 


ORDNANCE 





SALES 
LE AD DEFENSE MARKETING SERVICE * Kaisen 


BULLETIN 


April 21, 194 


The following government a@fencies have issued i 


SYMP IEM MISES PEI Seo ne at ad oe oe toe 9 od ny ot 9 od 9 oe oY 
ee ae ae Se ar 2 ae De eee ie ie ee ee ee ee ee ee 








ADVANCE N “ould you Jj 


Ce lo 
lead. fo ; 


di 
APPROXIMATELY 20 PERSHING TRANSPORTER ERE! eens 


MISSILE AGENCY, Redstone Aresnal, Alabama 
specifications on this requirement for la The inf, 
weight structure design for the pershing from no ot} 
Cleveland. Design is to aircraft standa: i wine 
Interested bidders should contact their ued Weekly } 
Cnly thirty days will be allowed for pre ~aMong al] 
tion is issued, so a preview of the pri 





1 < l 


r here is 


I . @Vailahle 
tis compi] 

f Puled 
Vide de , 


single Source 
ce 


ry ° ‘ 
/ Our Nation, and 


tuminyn, 


1171 ALUMINUM FLOODLIGHTS --- Issued by 
Chicago Corps of Engineers, 226 W. Jacl 
61-AF-))),)8-JDB opening May 2, 1961 --- } 





1500 PAIRS ALUMINUM CRUTCHES --= Issue 
Illinois --= Bid No. N-3-39 opening M: 
wooden arm and hand pieces, adjust. 
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Millionth-Inch Accuracies 


For Million-Mile Journeys 


The Primary Standards Laboratory at Hercules’ Bacchus plant has 
a fundamental accuracy of four one-millionths of an inch, 

This is second order only to the National Bureau of Standards in 
Washington. Here is the calibration point for all measuring, gaging 
machining, and assembly of the third-stage motor for Minuteman, 

the advanced second-stage motor for Polaris, and in development 

of the ultraprecision retrorocket for Ranger. 

There is good reason for such stringent physical accuracy. Missiles 
or space vehicles— whether they are to travel hundreds or thousands 
of miles, or into far distance—must traject with pin-point precisior 
And, unless the final stage is manned, or under cybernetic control 
governors of its final course are purely ballistic: the force, time, and 
direction with which its motor was originally endowed. 

The factors of force and time are subject to chemical prediction: 
precision and dependability in this area are the backbone of Her 
current contributions to missilry. Direction of application, however 
purely physical thing, and calls for new orders of accuracy in manufacture, 
It is for this reason that the Primary Standards Laboratory at Bacchus 


is one of the key units of the Chemical Propulsion Division. 


Chemical Propulsion Division 
HERCULES POWDER COMPANY 
Hercules Tower—910 Market St., Wilmington 99, Del 
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USE-FROVED? 


Round 


PC-30 
2-cyl. 34 hp. 


PC-60 
4-cyl.70 h.p. 


PE-90 
4-cy!. 110 hp 


PE-150 
6-cyl. 175 hp 


PE-200 
8-cyl. 250 hp 


the Globe 


xb 


Ground support equipment built around Packette 
power is proving itself today on defense installa- 
tions all over the free world. 


Developed by Continental Motors, with the 
famous Continental air-cooled aircraft engines as 
their basis, these five Military Standard models 
|Mil. E-26248 (USAF)] range from 30 to 250 hp, 
combine compactness and light weight with 
ease of servicing and upkeep, and operate at 
any temperature from equatorial heat to polar 
cold. Of special interest and importance, as 
simplifying maintenance in the field, is the wide 
interchangeability of parts among the several 
Packettes, and between them and the models in 
the Continental aircraft engine line. 


They're use-proved NOW in air conditioners, 
compressors, crash trucks, generators, test 
stands, refuelers, heaters, blowers, Rollagons, 
multi-purpose tugs and other applications. Expe- 
rience is proving: IF THE APPLICATION FALLS 
WITHIN THEIR POWER RANGE, NO OTHER 
ENGINE WILL DO THE JOB SO WELL. 


x} 


WRITE FOR COMPLETE INFORMATION 
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AIRCRAFT 
MUSKEGON ~- 


[orporation 


ENGINE DIVISION 
MICHIGAN 
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The low-powered, lightweight, rugged, 
radioisotope-fueled thermoelectric genera- 
tor converts directly into useful electrical 
power the heat produced by radioisotope 
decay. It contains no moving parts. 

The generator was designed, developed, 
and built for the U. S. Atomic Energy 
Commission by the Nuclear Division of 
the Martin Company, Baltimore, Md. 
The fuel core was loaded by the Commis- 
sion’s Mound Laboratory, Miamisburg, 
Ohio, operated by the Monsanto Chemical 
Company. 

The device is being used on the Transit 
satellite to power two of the experimen- 
tal Doppler-frequency navigational signal 
transmitters. 

The generator is roughly spherical in 
shape and is approximately 5 inches i 
diameter and 5.5 inches high. Its housing 
is a copper shell with a white coating 
which increases the ability of the genera- 
tor to rid itself of excess heat through 
radiation in space and also cuts down the 
amount of heat energy absorbed from the 
sun’s rays. The radioisotopic fuel is con- 
tained in a rugged capsule in the center 
of the sphere. 


More Fission Products 

The Atomic Energy Commission is 
preparing to make larger quantities of 
useful fission products available to indus- 
try for final processing and fabricating 
into “nuclear batteries” and other devices 

Fission products are radioactive iso- 
topes found in the wastes generated in 
processing “spent” nuclear reactor fuel 
for recovery of the unused source and 
special nuclear material. Chief among the 
fission products to be made available are 
strontium 90, cesium 137, and cerium 144 
These products are presently available 
from the AEC’s Oak Ridge National Lab- 
oratory in limited quantities. 

In order to supply the larger quantities 
expected to be needed in the future, the 
Commission is setting up recovery facili- 
ties as part of its Hanford, Wash., opera- 
tions. ORNL will continue to operate its 
fission-product recovery plant to meet 
specialized requirements. 

Present plans would enable the Com- 
mission to supply fission products in re- 
fined chemical form in megacurie quanti- 
ties beginning about mid-1963. 

The isolated fission product compounds 
will be offered for sale to private com- 
panies interested in final processing of 
the material, fabricating it into finished 
products, and developing useful applica- 
tions. 


Power Plant for Antarctic 

The AEC is inviting industry proposals 
for providing a portable nuclear power 
plant for the Byrd Station in the Ant- 
arctic. The plant, designated PL-3, would 
be the second of the reactors for the Ant- 
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FOR MILITARY APPLICATIONS 


In cooperation with research and engineering com- 
mands of the U.S. Armed Forces, Hunter Manufactur- 
ing Co. for more than twenty years has specialized in 
the design, development and manufacture of multi- 
fuel-burning heating systems. 

Hunter heating systems with sealed-in-steel combus- 
tion are employed for a wide variety of military uses— 
for space and personnel heating in mobile shelters, 
in portable or fixed structures of many different types, 
in self-propelled vehicles, in ground support systems 
for missiles, in radar and microwave systems, etc. 


SPECIALISTS IN HEAT FOR MILITARY APPLIZTATIONS 











Other types of Hunter systems are widely used in win- 
terization operations, for engine pre-heating, for 
emergency heating requirements and for many other 
using arm operations. Hunter heating systems are 
designed for cold starts down to 65° below zero and 
are air-circulating in type with thermostatic controls. 
Uncontaminated heat capacities range from 15,000 to 
300,000 BTU, hour. 


If you have a problem involving the application of 
heat, Hunter can help you solve it. 


Complete research and development 
facilities available. Contact: 


HUNTER 


MANUFACTURING CO. 


w 


30523 AURORA RD. © CLEVELAND 39, OHIO 








LOOK 


A SERGEANT MISSILE HAS JUST BEEN LAUNCHED! 


Look again, there’s not a speck in the 
sky ...and yet all day long training 
crews have been “launching” one 
Sergeant after another. The 
Sergeant handling and checkout 
trainer, developed and now being 
produced by AAI, allows missile 
crews to assemble .. . erect . . . check 
out... monitor... count down and 
“fire’’ without a missile ever leaving 
the ground. This is another 
achievement by America’s most 
experienced designer and 
manufacturer of training, test and 
simulation systems. 


AIRCRAFT ARMAMENTS, INC. 
COCKEYSVILLE, MARYLAND 


Developers of training and test equipment for: 
Sergeant, Redstone, Atlas, Polaris, Nike, Sparrow, Titan, and Terrier Missiles 
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arctic authorized by the Congress in 1960 
The Commission is currently procuring 
for the Navy a nuclear power plant for 
operation at McMurdo Sound in 1962. 

The PL-3 will be used to provide elec 
tric power and steam for the station which 
is a base for studies supported by the Na 
tional Science Foundation. The steam 
produced would be used to operate snow- 
melting equipment designed to provide an 
ample supply of fresh water at the site. 

The plant would be assembled in mod 
ules suitable for air transport in a C-130 
plane from McMurdo Sound to a remot 
inland site. Shipment to McMurdo Sound 
from the United States would be by 
ocean transport, scheduled for late 1963 

The nuclear plant would be powered 
by a light water-cooled and -moderated 
reactor of either the forced-circulation, 
pressurized-water type, or the natural- 
circulation, boiling-water type, and would 
be fueled with enriched uranium. It would 
be designed to facilitate relocation with 
minimum effort during its 20-year antici- 
pated life. 


Nuclear Ship Progress 

The Atomic Energy Commission re- 
cently authorized fueling, start-up, and 
operation of the reactor of the N. S. Sa- 
VANNAH, the world’s first nuclear cargo- 
passenger ship, for test and demonstration 
purposes at Camden, N. J., and Yorktown, 
Va., and for initial sea trials of the vessel 

Construction of the SAVANNAH was 
authorized by Congress in 1956 as a joint 
project of the U. S. Atomic Energy Com 
mission and the Maritime Administration 
of the U. S. Department of Commerce. 
The primary purpose in building the 
SAVANNAH has been to produce a proto 
type vessel which would serve as a fore- 
runner of other commercial nuclear ves 
sels and as a test facility to permit thc 
development of improved components and 
techniques for nuclear ship operation. 

The action of the Commission covers 
five phases of testing and initial operation 
of the SAVANNAH. These are tests to de 
termine the adequacy of construction and 
installation of machinery, components, 
wiring, and piping (Phase I); a “dummy 
run” in which all reactor systems were 
operated concurrently without the use of 
nuclear fuel (Phase II); loading of fuel 
elements and concurrent testing at the 
shipyard of the New York Shipbuilding 
Corporation (Phase III); progression 
from zero power to operation at not more 
than 10 per cent full power at the Cam 
den location and, after transfer of the ship 
with the reactor shut down from Camden 
to a site on the York River near York- 
town, Va., completion of dock trials up 
to full power (Phase IV); and sea trials 
off Virginia by the builder with Yorktown 
as an operating base (Phase V). 
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PROVEN IN FLIGHT...Fairchild Programmers, 
Fuzes, Safety and Arming Devices 


Ordnance products furnished by the Defense Products Division are answering our 
nation’s urgent need for reliable, sophisticated systems and components. Integral pro- 
grammers, missile fuzing, safety and arming devices, mechanical and electronic timing 
systems are designed and produced for special environmental requirements to close 
tolerances. The rugged, transistorized, lightweight programmers are performing vital 
control functions in current satellite projects. Fairchild fuzes, also in operational use, 
are precision designed for high reliability application in surface-to-surface, air-to-air 
and air-to-ground weapons. Safety and arm- 

ing devices for long-range ballistic missiles 

have been successfully developed and pro- 

duced in quantity. For further information - AIRCH/ILD 
on how this capability can fulfill your ord- © CAMERA AND INSTRUMENT CORPORATION 
nance requirements, write the Director of 


Marketing, Defense Products Division. DEFENSE PRODUCTS DIVISION 


ROBBINS LANE, SYOSSET, L. 1, N. Y. 


Engineers and scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 





Almost. all military forces count their strength in 





PEARY 


F-1m tena le) Tle; 
TUBE 
DIVISION 


‘ systems using Sperry electronic tubes 


SPERRY RAND CORPORATION 
GAINESVILLE, FLA. 
GREAT NECK, N. Y. 





across rivers and 


.and, on land it travels over 
ditches, boulders, logs, and other 
obstacles . .. works its way through 
treacherous mud, snow and sand. 
It’s the U.S. Army GOER. 


Mobile and agile, the GOER is 
easily adaptable to many types of 
military transport assignments. It 
is a product of the Development 
and Production Engineering Divi- 
sion of LeTourneau-Westinghouse 


The GOER is a diesel-powered two- 
wheeled prime-mover to which a 
variety of interchangeable trailing 
units having rear-wheel power may 
be attached. Shown is a multi-purpose 
cargo unit. Monocoque construction 
of prime-mover and trail body pro 
vides flotation to support the loaded 
machines in water and enables GOER 
to negotiate inland lakes and rivers. 
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Company, who collaborated with 
United States Army personnel 
under the jurisdiction of OTAC, 
Detroit Tank Arsenal. 


When you need help on major 
product development, consider 
these facilities available to you at 
LeTourneau-Westinghouse: 


1. More than 500 scientifically 
trained men of diversified tal- 


In addition to the multi-purpose cargo unit and fuel tank shown 
here, other trailing units can be designed as missile carriers, mobile 
surgeries, mobile command posts, mobile signal stations, field kitchens 
and service shops. For ‘‘outstanding engineering development of the 


GOER vehicle, 


Ground Support Equipment magazine presented 


LeTourneau-Westinghouse with the 1960 “GSE oward.”’ 


LeETOURNEAU-WESTINGHOUSE COMPANY 


Defense Products Department 


A Subsidiary of Westinghouse Air Brake Company... Where quality is a habit 


3. 


4. 


ents, many with extensive expe- 
rience on military assignments. 


Over two million square feet of 
plant area, specially tooled to 
produce wheeled transport, lift- 
ing, earthmoving and grading 
equipment. 


World-wide distribution — as- 
surance of service and parts fa- 
cilities anywhere. 


LW is also available on sub- 
contract basis, anytime assist- 
ance is needed in the manufac- 
ture of component parts. Expert 
workmanship in metal fabricat- 
ing and scientific methods of 
quality-control assure you of a 
product or component that meets 
your exact specifications. 


For complete information, please 
write or call collect any one of the 
offices listed below. 


2416-ML-1 


Peoria, Illinois, Ph. 674-7711 * 916 Ring Bidg., 
1200 18th St., N.W., Washington 6, D.C., 
Ph. Federal 8-2191. 


Factories in Peoria, Illinois; Toccoa, Georgia; 
Indianapolis, Indiana; Paris, Ontario, Canada; 
Sydney, Australia; and Campinas, Brazil, 
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CENTRAL DATA PROCESSOR 
for AIR TRAFFIC CONTROL 


Today, at a peak traffic hour, approximately 200 aircraft flew over the New York area. Each year this 
number will increase. Yet, the Federal Aviation Agency will continue to assure safe and efficient control of 
air traffic. One reason. . . a data processor developed for the FAA by Librascope to quickly and accurately 
handle the routine clerical tasks now occupying most of the controller’s time. The first 18-unit data 
processor will be installed at Boston in 1962. A note to Librascope outlining your control problems will 
bring a prompt answer from the country’s most versatile manufacturer of computer control systems. 


Gp 


computer contro/ systems 
ihat pace man's expanding mind 


LIBRASCOPE DIVISION GENERAL PRECISION INC. GLENDALE 1, CALIFORNIA 
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— STOP THAT MISSILE- 
AND THE NEXT ONE 100! 


In probing uncharted areas of electronics to solve the 
critical anti-missile problem, our scientists and engi- 
neers have developed advanced early warning systems 
of vital significance to national security. 


For example, our work on ballistic missile defense 
systems has led to the development of a unique method 
for performing a great many dissimilar radar functions 
simultaneously and from one antenna. This technique 
—known as multifunction phased array radar—allows 
one advanced radar to replace many conventional 
radars. It permits long-range detection and selective 
tracking and targeting of numbers of small high-speed 
objects, including satellites, other space vehicles, mis- 
siles and warheads. 


Since tracking beams can be positioned in a fraction 
of a microsecond, it is possible to track a great many 
targets while continuously searching for additional 
missile threats. And because phased array radar beams 
are electronically steered, the antennas do not rotate; 
and there is no chance for mechanical failure. 


Major advances such as phased array radar are typical 
of the work being done by the scientists and engineers 
of the entire General Telephone & Electronics corporate 
family. The vast communications and electronics capa- 
bilities of GT&E, directed through Sylvania Electronic 
Systems, can research, design, produce, install and serv- 
ice complete systems. These include the entire range 
from detection and tracking, electronic warfare, intelli- 
gence and reconnaissance through communications, 
data processing and display. 

That is why we say—the many worlds of defense 
electronics meet at Sylvania Electronic Systems, 
division of Sylvania Electric Products Inc., 40 
Sylvan Road, Waltham 54, Massachusetts. 


= GENERAL TELEPHONE 
mae :LETRONLS 


Total Communications from a single source through 


SYLVANIA ELECTRONIC SYSTEMS 


Including: Automatic Electric + Electronic Secretary 
Industries « General Telephone & Electronics International 
General Telephone & Electronics Laboratories « Leich 
Electric « Lenkurt Electric « Sylvania Electric Products 


September-October 1961 189 





PELLABILITY in depth from 


oe son 


REDSTON Working as part of Army’s Ordnance 
Thiokol’s Redstone Division con- 


team, 
ducts research into propellant formulation and solid propellant 
motor development, Experiences—gained in the labs, through 


PERSHING 
Prime Contractor: 
The Martin Company 


= r- ty ad | 


om 
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developing prototype engines, and at firing bays continuous 
since 1949—have resulted in many significant breakthroughs 
. +. providing a steady increase in size, thrust and perform- 
ance of solid rocket motors. 


PARMY’S MISSILE ARTILLERY 


In close cooperation with the Army and prime con- 


tractors ... Thiokol designs, develops and produces 


RIMY 


propulsion engineering 


propulsion systems in wide variety to meet the most 
stringent military requirements. The associations are 
distinguished by a series of major breakthroughs in 


beginning with small rocket 


motors for tactical field use and carrying through to 


massive powerplants for anti-missile and satellite ap- 
plication. All have checked out in statie firings and 
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LONGHORN Motors for the Lacrosse and for the tion at Longhorn. Incorporatin g mos 
de celopm ymental Sergeant and Pershing manufacture and quality control, Longl 


el to be challenges 








ystems—all boasting remark- capability has y 


missiles, and for other major 
provide additional scientific and produ 


ably high re liability scores move into smooth mass produc- 


SERGEANT 
Prime Contractor: 
Sperry Utah Engineering Laboratory 4 


, LACROSSE 
Prime Contractor: 
The Martin Company 


flight tests with virtually 100% reliability. All have contributed mightily to advancing the total 
state of the art. Additional capabilities for Army’s advanced thinking are provided by other 
Thiokol Divisions. Utah, for large engine production—RMD, for sophisticated liquid systems 


—and Elkton, for diversified special motors. 

Through fluid programming of assignments, and 

strategic enlargement of facilities for research, devel- TH IOKO L 
opment and production, Thiokol maintains a live 


capability to meet any current and future propulsion 
; , ——— THIOKOL CHEMICAL CORPORATION, Bristol, Pennsylvania 
challenge — military or space. Rocket Operations Center: Ogden, Utah 
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5 This mark tells you a product is made of modern, dependable Steel. 


~ 
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What would you call pressure bottles 
shaped like this? You’d call them hot dogs? That’s the 
name we picked out for the new curved pressure bottles 
we make at National Tube. Some of our engineers don’t 
agree with the name—it doesn’t suggest how strong 
these bottles really are. They are so strong they can 
withstand pressures as high as 20,000 psi. All USS 
National Seamless Steel Bottles, curved or straight, are 
pierced from solid, white-hot billets of high quality 
steel—carbon, alloy or stainless. The walls, up to 3 
inches thick, contain these extreme pressures at tem- 
peratures ranging from minus 320F. to 1,000F. We 
can curve these bottles to fit almost anywhere. The 
Navy’s new missile carrying submarines use USS 
National Shaped Pressure Bottles to eliminate wasted 
space. If you're interested in a perfect container for 
storing, transporting or handling high pressure liquids 
or gases, write for Bulletin 25. National Tube Division, 
United States Steel, 525 William Penn Place, Pittsburgh 


30, Pa. USS and National are registered trademarks. 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco 
Pacific Coast Distributors 


United States Stee! Export Company, New York 


For high performance plastics... 


Contact PENNSYLVANIA 
FLUOROCARBON CoO., INC. 
engineers and extruders of the fluorocarbon 
family of plastics including: 


TEFLON* 


(Tetrafluoroethylene resin) 


PENNTUBHEi III 
(Trifluorochloroethylene polymer) 


PENNTUBEHi IV 


(Polycarbonate) 


We will provide the experience and specialized 
attention your problem may require. 


Write, wire or call 


PENNSYLVANIA 
FLUOROCARBON CoO., INC. 


1115 North 38th Street, Philadelphia 4, Pa. 
EVergreen 6-0603 TWX: PH 252 


*Du Pont Reg. T.M. tPenna. Fluoro Co. Reg. T. M i 








NORTHERN ORDNANCE 
INCORPORATED 


Subsidiary of 
NORTHERN PUMP 
Minneapolis 214W 


Guided Missile 
Launching Systems 





Prime Supplier to 


BUREAU OF NAVAL WEAPONS 
DEPARTMENT OF THE NAVY 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense. 
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Vice-Presidents 
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Baugh, Cadillac Motor Car GMC, 
Cleveland Ordnance Plant, Cleveland, Ohio 
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Aerospace Supremacy 


The primary mMISStON of the United States Air Force in war or peace 


HE United States is in a tech 

nological era where the pressure 

of time, while never a stranger, 
is never an ally. This era is one in 
which the need has never been greater 
for seasoned military leaders who make 
sound decisions with confidence and 
mature judgment based on a_ broad 
base of experience. 

Gen. Curtis Emerson LeMay, the 
new Chief of Staff of the Air Force, is 
this type of leader—a man of proven 
vision and courage, a man both prac- 
tical and bold. 

The Air Force he heads today has 
as its medium of operation the vast 
expanse of air and space. Small won 
der it is in a constant period of change 
as weapon systems become more com- 
plicated and costly and the need for 
quality personnel grows more pressing 
each year. 

Faced with the critical need for con 
stant development of new weapon sys- 
tems, acquisition of superior in-being 
systems, and modernization of existing 
systems, the Air Force has been forced 
to modify, even discard, the old con- 
cepts of defense planning. 

Technology has compressed time to 
such extremes that systems in the de 
velopment and test stage are threatened 
with obsolescence before they are op 
erational, unless a program of concur 
rency is carried forward. 

The intercontinental ballistic missile 
program offers some striking examples 


of the result of the time compression. 


IRMEN always have been in the 
vanguard of visionaries. Yet today 
they find themselves in a strange, some- 
times incongruous position. The Air 


Force urges leapfrogging in develop- 


. 





The new Chief of Staff of the 
United States Air Force, 54- 
year-old Gen. Curtis E. LeMay, 
is a renowned combat com- 
mander and military manager. 

In November the Columbus, 
Ohio, native will complete 
thirty-three years of service, 
over half of which he has served 
as a general officer, the rank he 
achieved at the age of 36 while 
commanding the 3rd Air Divi- 
sion, Eighth Air Force. Already 
famed for his daring use of new 
bombardment techniques, he led 
the first shuttle raid which 
started in England, struck Re- 
gensberg, and landed in North 
Africa. 

Ordered to the Pacific to com- 
mand the B-29 units in the 
China-Burma-India Theater, he 
was soon promoted to major 
general. At 37 he was one of the 
youngest men to hold that rank 
in the Army. 

General LeMay earned a per- 
manent place in history with the 
dramatic decision to send Super- 
fortresses in at low level to 
strike Japanese targets. He was 
Chief of Staff of the Strategic 
Air Forces in the Pacific when 
the two atomic bombs were 
dropped. 

A civil-engineering graduate 
from Ohio State, he fathered 
the present-day missile force 
while assigned as AAF Deputy 
Chief for Research and Deve!- 
opment. 

Commanding USAFE in 1947, 
he organized the Berlin Airlift. 
Returning to the United States 
in 1948, he took command of the 
embryo Strategic Air Command. 
His managerial ability was 
proved when in a few years he 
organized and trained what is 
acclaimed by many as the might- 
iest professional military force 
in the history of man. 

USAF Vice Chief for four 
years, he became Chief of Staff 
on July Ist of this year. 











ment and procurement or new and 


exouc systems while in the 


W eapon 
same breath it recommends against pre 
mature discarding of the current and 
proven systems. Parallel development 
of manned and unmanned weapon sys 


tems while maintaining combat capa 


bility is the Air Force's formula tor 
national defense. 

The Air Force has made its concept 
of future strategy and the weapon sys 
tems required quite clear, With the 
Nation confronted by a long-range, un 
relenting threat, the Air Force view is 
that only a strong diversified force can 
ensure maximum destruction of in 
being weapons poised to destroy the 
free world. 

This calls for a mixed force of manned 
and unmanned systems—a careful blend 
of weapons having a war-fighting and 
war-winning capability. 


Force Ss mission, 


TINHE Ais 


even as it 


primary 


moves tarther out into 


space, 1S the gaining and maintaining 


ol aerospace over an ag 


supremacy 
gressor through the realm of all possi 
ble degrees of conflict. 

Mission performance remains upper 
most in the minds of men like General 
LeMay. This requires the selection of 
the best weapon = systems regardless 
of any emotional relationship to the 
traditional weapons of war. By combin 


ing the best features of manned and 


unmanned systems, defense planners 
can guarantee the best possible capa 
bility, capitalizing on the strong points 
of each, and using each to complement 
and fill in the weak points of the other 

The American Ordnance Association 
has always advocated the degree of pre 
paredness that will ensure peace not 
only today but in the future. The days 
ahead call for the finest in leadership, 
the greatest of dedication from all 
Americans, and the staunchest of wills 
to stand firm. General LeMay typifies 
such leadership. He has become a sym 


bol of the will to stand firm. 











A Single Supply Service? 


EMOCRACY ought to be efh- 
cient enough to discern its own 
weak spots before either an 
enemy or a well-meaning friend puts 
his finger on them, but, unhappily, it 
very often fails to see them in time. Of 
this, Cuba provided a mortifying ex 
ample, although the Cuban fiasco, for 
all its doleful aspects, carried a few com- 
pensations, if one is industrious enough 
to ferret them out. The most salutary, 
if certainly not the most comforting, 
was the clear evidence that radical im 
provements and outright reforms were 
necessary in several areas of our Gov 
ernment’s most important functioning. 

Could it have been worse? The an- 
swer is obviously, Yes! At a modest 
cost in everything except self-esteem, 
the United States had enough of a slap 
to awaken it thoroughly to deficiencies 
of intelligence and appraisal and pro 
gramming and decision. Such an awak- 
ening might have come later, and with 


far more serious results. 
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So much is fairly obvious. There is 
another salutary result, less obvious be- 
cause less immediate, and also less dra- 
matic. This is an odd rebound, which 
hardly could have been predicted by 
any save a major prophet. For the mili- 
tary chiefs who at the outset came in 
for some most unwarranted amateur 
criticism because of their fancied “re 
sponsibility” for the wretched Cuban 
operation, and whose own stiff sense of 
discipline forbade their making any di- 
rect reply, soon found defenders. 

This does not refer to the President’s 
wry confession that in the Cuban busi- 
ness there was “blame enough for all” 
but to the much more significant public 
declarations of satisfaction and pride in 
the Joint Chiefs of Staff which came 
voluntarily and in timely manner from 
the President, the the Secretary of De- 
fense, and the Deputy Secretary. 

The fact is that proud declarations 
of this sort were of special timeliness, 


for causes unrelated to the Caribbean. 


The several reorganizations of national- 
defense machinery, mostly beneficial, 
have been marked by a growing tend- 
ency to downgrade the authority of the 
career military professionals in favor 
of the new, short-term civilian admin- 


istrators. 


HE civilian control of defense mat- 

ters is not at issue; that is assured by 
the Constitution, by statute, by Execu- 
tive and Legislative conviction, and by 
public attitude. The question is solely 
of the civilian official’s controls reach 
ing down into operating areas where 
professional knowledge and experience 
are essential to accurate thinking and 
effective performance. 

It is hardly deniable that for some 
years there has been a tendency on the 
part of civilian Secretaries and deputies 
and assistants, of proved expertness in 
administration of large nonmilitary af- 
fairs, to assume an equal grasp of mili- 
tary affairs which, quite plainly, is not 
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immediately acquirable by osmosis nor 
effected by directive. 


S a result, under centralization at 

the Pentagon there has been a great 
deal of taking over of decisions and 
actual operations for, although Secre- 
tary Forrestal came into office with a 
concept of “policy-only” administra- 
tion—of coordination rather than opera 
tion, and the use of a very small staff— 
Secretary Forrestal’s successors usually 
had grander ideas. Particularly since 
the great influx of civilian secretarial 
assistants and deputies under Secretary 
Charles E. Wilson, each with a praise 
worthy desire to work at his task, there 
has been a great deal of taking over of 
decisions and, more unfortunately, of 
actual technical operations. 

In areas where there was _ special 
competence, there often have come 
good results, some of which will be 
mentioned hereafter. Some have been 
dubious, and further extensions now 
under active consideration are so dis- 
turbing that they call for scrutiny. 

There is particular reference here to 
consolidations of supply operations, 
theoretically justified by several grand- 
scale, single-management operations in 
appropriate fields of endeavor which 
have turned out very well indeed. The 
peril lies in an extension of this en- 
deavor into fields not appropriate to 
that sort of reorganization and opera- 
tion. 

At present writing one can speak 
only of possibilities rather than reali- 
ties, for an Army task force is still ex 
ploring the possibilities of reorganiz- 
ing, if not actually consolidating, the 
Technical Services, perhaps under a 
Logistics Command. The study, still 
incomplete, springs from a Defense 
Department belief that both economy 
and efficiency can be brought about by 
a stronger control of those activities 
through which is channeled the great 
bulk of the Army’s procurement mon- 
ies and of its research and development 
monies as well. Hence the directive to 
the Army to initiate a study and the 
Army’s thoroughgoing examination of 
possibilities. 

The background for all this must be 
understood. There has been a wave of 
centralization, with notable consolida- 
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tions of hitherto separate activities. In 
December 1959, for example, the Navy 
brought together its old Bureau of 
Aeronautics and Bureau of Ordnance 
into a new Bureau of Naval Weapons. 
Changing technologies hastened that 
step, which had been under contempla- 
tion for some time as a means of short- 
ening lead-time in delivery of a whole 
weapons system, as distinguished from 
delivering several separate combat in- 
struments. 

This past winter the Air Force com 
bined major aspects of its Air Matériel 
Command and its Research and Devel- 
opment Command into a new Air 
Force Systems Command, with much 

the same _ purpose. 
From this reorganiza 
tion emerged also the 
new Air Force Logis- 
tics Command, retain 
ing the purely logisti 
AMC. This 


latter creation quite clearly raised a 


cal function of the old 


question of whether Army logistics, 
despite their much greater diversity, 
could be similarly rolled into one large 
package. 

In the background there also is the 
record of “single-management” opera- 


tions of recent years, which at first 
glance seem to encourage further opera 
tions of like character. Common pur- 
chases, where service needs were identi- 
cal or nearly so, have been developed 
over the years, but in 1955 the Hoover 
Commission of that period went much 
further, proposing that a large part of 
logistics be taken away from the armed 
services altogether and vested in a sepa 
rate civilian agency (reporting to the 


Secretarv of Defense) which would ad 





A well-known military analyst 
of the Baltimore Sun, Mr. Wat- 
son was honored recently by the 
Department of Defense. At a 
news conference in the Penta- 
gon, Defense Secretary Mc- 
Namara cited him for his years 
of reporting with intensive per- 
ception and analysis the activi- 
ties of the armed forces of the 
United States. 

A Pulitzer Prize winner, Mr. 
Watson is a frequent contributor 
to these pages. The editors of 
ORDNANCE applaud this well- 
deserved tribute to “a distin- 
guished military correspondent, 
historian, and scholar.” 











minister a common supply service for 
Army, Navy, and Air Force alike. 

recommendation 
And it 


supported either by the Secretary of 


Significantly, the 


was not unanimous. was not 
Defense or by the White House, quite 


possibly by reason of a devastating 
criticism by the Army’s Deputy Chiet 
of Staff for Logistics, dated September 
26, 1955, of which more will be said 
hereafter. Yet five years later, in Octo 
ber 1960, and on much the same rea 
soning, the (Douglas) Joint Economic 
Committee reached the conclusion that 
over two billions a year could be saved 
by setting up a common supply agency 
vested with powers to determine needs 
and perform functions of procurement, 


storage, transportation, and issue, 


N ingenuous admission by writers 
of that recommendation was that 
they had not concerned themselves with 
military 
Perkins 


Assistant Secretary of Defense, promptly 


matters of Strategy, Weapons, 


or tactics. McGuire, then an 
pointed out that logistics is integral to 
defense and that supply planning must 
therefore be compatible with military 
functions. He may have recalled the 
Army document of September 1955, 
just mentioned. 

What the Defense Department ac 
tually devised in 1955-1956 was a sin 
gle-manager plan, large in scope but 
very definitely limited. It broke up into 
manageable segments those supply ac 
tivities in which the Defense Depart 
ment’s administrators’ own professional 
skill could provide intensive manage 
ment effectively. Thus, the Army in 
1955 became the single manager for 
subsistence purchases and in 1956 for 
clothing and textiles ond later for trafhc 
Navy for 


supplies, petroleum products, and ocean 


management; the medical 
transport; the Air Force for airlift. 
Studies were initiated looking to 
ward extension of this principle by 
1963 to general supplies, construction 
supplies, automotive supplies, and in 
dustrial supplies, and possibly further 
extensions. A single manager, it should 
be explained, owns and manages in- 
ventories, procures, stores, and directs 
distribution. He gets from Army, Navy, 
and Air Force, respectively, a statement 


of each service’s requirements and tech- 





nical advice, and leaves to them the 
actual distribution. 

These single-management operations 
have justified themselves, by efficiency 
quite as much as by dollar economy. 
Defense Logistics tabulations indicate 
that in 1957 there were some 40,000 
back orders in clothing and textiles; 
latterly there were fewer than 1,000, In 
supplies generally, it is reported, there 
was a vast crisscross of haulings and 
multiple storage in 58 locations. The 
locations now are reduced to 11, and 
the space requirement has been reduced 
by 5,900,000 square feet at an estimated 
annual saving of $3,500,000. 

TIYHE reduction of separate items ef- 

fected a first-time saving of $10,500,- 
000, Personnel reductions indicate a 
$5,500,000 annual saving. Inventory re 
duction brought a one-time saving of 
$509,000,000. More important perhaps 
was a reduction of the administrative 
processing time, for the “delinquency 
rate’ (contractor delays of 30 days or 
more) was cut by as much as go per 
cent, 

\ grand total arrived at by Defense 
Logistics is that $20,400,000 represents 
the annual savings, atop a one-time 
saving of $521,500,000. This is effected 
in storage space, payroll, inspection, 
and procurement and distribution. And 
the end is not yet, for where the single- 
management process seems to give tur- 
ther promise, there presumably will be 
further extension. 

But it is significant that Defense au 
thorities most experienced in single 


management activities recognize that 
not all supply work is susceptible to 
such handling. Mr. McGuire’s succinct 
statement explains why, and the me- 
thodical Army study now being carried 
on under direction of Deputy Comp 
troller L. W. Hoelscher is fully in line 
with the principles laid down by the 
Deputy Chief of Staff for Logistics in 
1955. 

Army are familiar 


Few in today’s 


with it. Because it was so blunt a rejex 
tion of the Hoover Commission’s con 
cept of a civilian supply agency for all 
armed services, and because it is as 
sound today as it was six years ago, 
direct quotation of some of its main 


points seems warranted. 
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“It is significant that Defense 
authorities most experienced 
in single-management activi- 
ties recognize that not all sup- 
ply work is susceptible to such 
handling.” 





“Notes on a Fourth Service of Sup- 
ply and Alternatives” opens with a 
statement of the mission of the Army, 
quoted from President Truman’s Execu- 
tive Order 9877, of July 26, 1947: “To 
maintain by timely and effective mili- 
tary action the security of the United 
States, its possessions and areas vital to 
its interests.” To this end all else must 
be directed, and accordingly the Notes 
offer a thoroughgoing analysis of what 
a new civilian supply group, however 
efficient, would do to the Army’s per- 
manent organization which is set up 


primarily for war. Thus: 


—* is estimated that creation of the 


new agency and transfer of the 
medical and service functions considered 
would reduce the Army Medical Service 
to approximately 15 per cent of its size 
under current peacetime or wartime 
The 


Corps would be reduced to approxi- 


conditions Quartermaster 


mately 5 per cent of its current size or 
. The 


Ordnance Corps would be reduced to 


of its normal size in wartime. . 


about 85 per cent of its service, train 
The 


Engineer Corps to some 15 per cent... 


ing, and supply activities 


The Signal Corps to about 50 per cent 
. . « The Transportation Corps to not 
more than 25 per cent.... 
“Preparedness is fundamental both 
to the combat forces and the logisti 
cal organization which supports them. 
Nothing 


paredness can be considered economical 


that jeopardizes this pre 


despite how much money might be 


saved in the process. Two ele- 
ments are to be considered in appraising 
the Military Establishment—effective- 
ness and economy—and by far the more 
vital of these is effectiveness. Any new 
organization which is equally effective 
as the present one, but more economical, 
is of course desirable. On the other 
hand, any new organization, no matter 
how economical, which is less effective, 


is not desirable. 


“The mission of the Defense Depart- 
ment lies far outside the boundaries of 
business. It exists to protect the United 
States against extinction by a hostile 
force. An Administration that used men 
and money economically, but that per- 
mitted military defeat, would be ulti- 
mate calamity.” (This last is apparently 


quoted from Eugene S. Duffield.) 


HERE is a quotation also from Brig. 

Gen. (later Lieut. Gen.) D. T. Booth 
when on the Joint Staff, in an August 
28, 1951, memorandum to Gen. Charles 
Bolte: “I think it is important to em- 
phasize that military supply operations 
must not be considered as an inde- 
pendent function to be made most efh- 
cient in its own right as an end in itself. 
Rather, supply operations and func 
tions must be made most efficient only 
in the light of making supported forces 
more effective, even if this implies less 
economy or efficiency in the supply serv- 
ice itself. Supply is not an end in itself. 
It is a support service and must be 
viewed in that light.” 

The Logistics report, commenting 
with asperity on comparative efficiency 
in operations, says: “The Hoover Com- 
mission uses the phrase ‘operated with 
the efficiency of a commercial enter- 
prise’ from which the inference can be 
drawn that a business organization is 
more efficient than a military. That is 
evident from the frequency with which 
‘business methods’ are suggested as a 
panacea for whatever ills there may be 


in the military logistics system. . . . In 


fact, many methods used in business 
are fundamentally military methods. 
‘Wartime experience with techniques 
used by the military opened many busi- 
nessmen’s minds to the possibility of 
reorganizing their own command struc- 
tures.’ (This is a quotation from Perrin 
Stryker’s 


aged” in Fortune magazine.) 


“Can Management Be Man- 


“There is no commercial enterprise 
which, like a military department, is 
compelled to function efficiently in 
peacetime at perhaps ten per cent of 
its capacity, while trying at all times to 
keep its plant ready for instantaneous 
expansion to one hundred per cent pro 
duction. American business would most 
likely not remain efficient amid such 


” 


violent fluctuations. .. . 
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The Notes contain a proud admis- 
sion that “military agencies have been 
criticized for the . . . severity and rigid- 
ity of military specifications, close tol- 
erances, extreme tests of strength and 
durability, and high rejection rates,” 
with Wall 
Street newsletter report then current, 
that 


amount to one-ninth of the 


and quote satisfaction a 


stating “clerical salaries now 
Nation’s 
total income. . . . It costs 20 cents to 
create one piece of business paper . 
and business is a worse offender than 
Government in the rising tide of paper 
work.” Again from a current Fortune 
article is quoted: “Large corporations 
today do not utilize central service or- 
ganizations. Of the first twenty-five 
(largest industries) listed only five use 
centralized procurement.” 

On this same theme, surprisingly, 
Charles E. Wilson (in 1949, before he 
to the 


Pentagon) is quoted as saying: “If all 


left General Motors to move 
the purchasing were done in one place 
we would have more people doing it 
and trying to keep a record of it and 
we would have less responsibility for 


what occurred.” 


AWRENCE Livingston, when vice- 

president of the Continental Can 
Corporation (in World War IT he was 
Gen. Lucius Clay’s economic adviser) 
is thus quoted: 

“A certain degree of detailed control 
by top management must be sacrificed 
in order to obtain speed and efficiency 
in field operations. The Army in the 
procurement field should press decen- 
tralization of authority, and simplicity, 
and uniformity of regulations as far as 
higher authority will permit. The pres- 
ent basic organization into seven pro- 
curing technical services with staff su- 
pervision by the director of logistics 
provides an excellent degree of decen 
tralization.” 

The following excerpts from the 
Notes’ argument are apposite: 

“Mr. Baruch was urged to create a 
centralized procurement agency for 
military supplies in World War I. It 
was urged in World War II. In both 
instances it was rejected on the ground 
that there were many overriding ad- 
vantages in decentralization. . . . 

“Despite the claim that the ‘Admin- 
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istration’ would provide a supply sys- 
tem more quickly expandable in war- 
time, the military services are actually 
better prepared by training, organiza- 
tion, and existing law to accomplish 
the required expansion. . 

“The ‘Administration’ would be re- 
quired to expand its operations at a 
time when it was losing trained per 
sonnel to Selective Service, with both 
civilian industry and the military serv- 
ices making urgent de- 


mands on the available x 


~ ¢ 
manpower supply. Ex- ® 


emption of ‘Adminis 

tration’ personnel from § 

military service would ** 

transform that organization into a haven 
for draft dodgers . . . not acceptable t 
Congress or the American people. . . 

The Army, on the other hand, has re 
served logistical-type units available for 
oe 


pansion of the Army in World War ITI 


immediate call to active duty. 


was a feat unequaled in history.” 

If some of these expressions are those 
of oversensitive professionals clearly 
stung by criticism from not overin 
formed sources, it may be observed 
that, far from standing pat on the 
existing program, the Notes recognized 
certain areas where there could be 
marked improvement. Specifically listed 
are these “recognized deficiencies” of 
that day: 

1. Lack of 
agement practices. 


2. Lack of 


procedures, of 


unified inventory man 
standardization of a 
counting documents, 
forms, and reports. 

3. Need for more positive leadership 
by the Department of Defense; more 
specific directives, follow-up, active par 
ticipation in programming the integra 
tion of the armed services. 

4. Need for 


coordination between 





“The civilian 
fense matters is not an issue; 
that is assured by the Constitu- 
tion. ... The question is solely 
of the civilian official’s controls 
reaching down into operating 
areas where _ professional 
knowledge and experience are 
essential to accurate thinking 
and effective performance.” 


control of de 





Army, Navy, and Air Force in deter- 
mination of net requirements to reduce 
overbuying. 
5s. Uneconomical use of storage space. 
The 


respects: (1) as showing the Logistics 


1955 list is interesting in two 


Office’s readiness to admit where im 
provements in the Army’s (and other 
services’) logistics operations could be 


Defense Department cé 


effected by 
ordination and supervision, and (2) 


most otf these sugges 


because in fact 
tions were promptly accepted and now 
are in effect. The whole document ts a 
tribute to the compilers’ integrity as 


well as their wisdom also is a 


tribute to their industry, for the at 


tached bibliography indicates a prepara 


scrutiny of 124 that 


tory reports on 


subject. 


Meritorious as it is, however, and 


well worth remembering, it affords 


melancholy evidence of how transient 
are good deeds in a naughty world of 
official 


above almost everyone else in the Penta 


papers—three researchers who, 


gon, surely should have examined it 


from the first to the last paragraph as 
a part of their work on the new recom 


had 


heard of it! It was promptly produced, 


mendations, admitted they never 


however, by a scholarly Ordnance De 
partment official who has been on this 
work so long that he has learned never 
to forget anything, agreeable or dis 
agreeable. 

The 


took its prolonged and faithful study 


Hoelscher Committee under 


with one consideration paramount; 


namely, the one so well stated many 


times by professional logisticians, 
career civilians 
that dollar 


are beth desirable but, of the two, only 


whether military or 
effectiveness and economy 


effectivenc SS is absolutely indispe nsable 


M' IST significantly, each study group 
| : 


is made up of experts in various 


fields, but in every one of them the 
dominant percentage is of veteran mili 
tary logistics operators (whether mili 
tary or civilian) and of veteran combat 
officers, with the latter group holding 
several chairmanships. Serving the field 
soldier remains the objective. All else 
If the 


study is placed in that key, there will be 


is incidental. whole Hoelscher 


rejoicing. 
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The Fallacy of Neutralism 


In past centuries neutrality often was a legitimate posture for a 


nation to assume, but in the present contest of rdeologies it rs 


more often a cloak for an expensive form of political blackmail 


O the end of his days, Napoleon 

complained that the campaign in 

the Iberian Peninsula had been 
the “running ulcer” that had drained 
away his strength. In these days the 
“running ulcer” that is steadily vitiat- 
ing the non-Communist Western na- 
tions is neutralism. 

Throughout the dynastic wars of the 
seventeenth and eighteenth centuries, 
neutrality was a perfectly legitimate 
posture for a nation to assume in the 
ever-shifting alignment imposed on the 
European kingdoms by the balance-of 


all ad 


possible, of 


power concept to which they 


hered. Neutralism was 
course, only in a state strong enough to 
scorn threats and clear-sighted enough 
to resist cajolery. The decision to adopt 
and abide by it argued a potency and 
international standing not to be chal- 
lenged lightly. 

In many instances the state that was 
mighty enough, or sufficiently isolated 
geographically, to stand aside in any 
quarrel between the 


major powers 


could profit very handsomely out of 
the war-begotten needs of the belliger 
ents, for they would be in the market 
Pro 


was in a 


for naval and military matériel. 


vided that neither of them 
position effectively to enforce the laws 
against contraband of war, large sums 
could be earned from either side. 

In Britain’s three wars against the 
Dutch to win predominance in the 
lucrative spice trade and the equally 


profitable carrying trade, the Scandi 


200 


Maj. Reginald Hargreaves 





Major Hargreaves, a retired 
officer of the British Army, is 
a well-known historical writer 
and a frequent contributor to 
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navian countries furnished both sides 
with essential marine stores—Stockholm 
tar, cordage, and the like—while the 
British Navy Board’s contract for masts 
and lumber helped materially to put 
the New England timber industry on 
its feet. 

Conversely, neutralism, if honestly 
observed or drastically enforced, could 
penalize the nonparticipant as griev- 
ously as the restrictions on trade suf- 
fered by the belligerents themselves. 
Napoleon’s Berlin decrees of 1806 and 
the retaliatory British Orders in Coun- 
cil of the year following, played havoc 
with the commercial prosperity of the 


Baltic States and Scandinavia. 


ene 1862 onward, the bankrupt 

cotton-spinners and ragged hunger- 
marchers of Lancashire were part of 
the price that Britain paid for her 
neutrality in the War 
States. Holland’s plight in World War 


I was directly attributable to the stand 


between the 


she adopted as a neutral. Nonbelliger- 
ency has its sacrifices no less than war. 

In some instances, however, neutral- 
ity was found to be a highly market- 
able commodity. In the third of those 
Anglo-Dutch Britain 


selfsame wars, 


concluded an alliance with the French, 
not so much on the score of their worth 
as coadjutors but because, in the words 
of that long-headed monarch Charles 
Il, “if we don’t have them the Dutch 
will.” In effect, the French Navy had 
a certain nuisance value that both sides 
were concerned to deny to the op- 
ponent, while the Gallic treasury was a 
fount of wealth that the States General 
and the English king were equally 
keen to tap. 


* WITZERLAND, the perennial neu- 
tral, has owed her long immunity 
from conflict as much to her usefulness 
as a clearing house for international 
finance and the belligerents’ intelligence 
networks as to her geographical posi- 
tion and the unsuitability of so much 
of her terrain for warfare’s prosecution. 

Under the earlier dispensation, there- 
fore, neutralism was not only both feasi- 
ble and legitimate, but could be the 
source of substantial, if hazardous, 
gain. But since 1945 the whole ration 
ale of the world has changed. Riven 
by two antagonistic, irreconcilable ide- 
ologies, ever hovering on the brink of 
open warfare, it has passed the stage 
where neutralism can assert its erst- 
while right to stand aside. 

Neutralism can only rank as such 
as long as it is respected by those ac- 
tually engaged in the struggle and 
strong enough in itself to ensure that 
it is left alone in its self-decreed aloof- 


ness. To how many of the “uncom- 
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mitted” communities can that be said 


to apply today? 


T is notable that nowhere is there 

to be found more perfervid protesta- 
tions of neutralism than among the 
peoples who recently have attained to 
rickety nationhood, or are in the proc- 
ess of achieving it. To pretend that any 
of them are possessed of potential value 
as active allies is seriously to overrate 
them. Yet in many instances the terri- 
tory they occupy is of the greatest stra- 
tegic importance, while their nuisance 
value in the enemy camp might prove 
considerable. 

The salient factor to be taken into 
account is that, from the outset, the 
postwar campaigns for “nationalism” 
have been assiduously exploited by the 
Communists for their own ends. As 
even that world champion amongst 
temporizers, Pandit Nehru, was 
fain to confess: “It has become 
very patent in the last year or 
so that, in the East, Commu- 
nism succeeds only when it 
is allied to nationalism’—from 
which, be it noted, it aims eventually 
to take over. 

As a preliminary move in their design 
to bring them to subjection, the Reds 
are extremely adroit in encouraging 
effervescent, upstart communities to try 
and run before they have even learned 
to walk. The result is that they speed- 
ily wear out their sandals, and, lacking 
the means to buy another pair, imme- 
diately look around for someone to 
subsidize them. 

In the first instance they invariably 
turn to the power whose guidance they 
and 


have only recently repudiated; 


nine times out of ten the necessary 
financial support is forthcoming. 
But “appetite comes with eating,” 
and the demands increase as readiness 
to comply with them is found to ex 
pand. If the original benefactors are at 
some point constrained to cry a halt, 
then recourse is promptly made to 
the United Nations Organization, the 
World Bank, or the generous Foreign 
Aid funds of the United States—ac- 
companied by a broad hint that if the 
requested assistance should not even- 
“other that 


tuate there are sources” 


would doubtless prove more amenable. 
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Since everyone is perfectly well aware 
that the “other sources” referred to are 
to be found in Moscow or Peking, the 
petitioner’s pleas are hastily complied 
with—“without any strings”—lest his 
extremely fluid adhesion be transferred 
instantly to the enemy camp. 

The unenticing spectacle of a sup 
pliant with a begging bowl extended 
in one hand while the other clasps a 
dagger, partially concealed behind the 
back, is one to which the present-day 
Western world has grown only too 
accustomed. Indeed, this species of po- 
litical blackmail has been in operation 
for some considerable time, and what 
it has cost the free nations of the West 
—in particular the United States—is 
almost beyond calculation. And all they 
have received for it is a continuing 
state of uncertainty. 

Now it is generally agreed that “cup 
board love” is scarcely worth 
the purchasing, since it is based 
upon nothing more substantial 
than a lively expectation of fa 
vors still to come. Equally, all 
this prattle about being “un 

committed” deliberately shies away 
from the fact that the folks whose plea 
it is are committed to a steady process 
of erosion and subornation by the 
evil influences which their invertebrate 
“neutralism” prevents them from ex- 


pelling from their midst. 


T follows that in these days neutral 
ism cannot be anything but suspect, 

since it leaves subversion entirely free to 
carry on its campaign to destroy all 
that the West is committed to pre 
serve. 

Surely it would be not too much to 
ask these voracious gobblers of bounty 
openly to declare on which side of the 
fence they propose to take their stand. 
In these days of complete ideological 


rift, the erstwhile practice of running 





“Since 1945 the whole ration 
ale of the world has changed. 
Riven by two antagonistic, it 
reconcilable ideologies, ever 
hovering on the brink of 
open warfare, it has passed 
the stage where neutralism 
can assert its erstwhile right to 
stand aside.” 





with the hare while hunting with thé 
hounds is no longer practical politics. 
He who is not with us is against us; 
better a known enemy than a false 
friend. 

The timidity which refuses to sub 
mit to so simple and elementary a test 
inevitably fosters the suspicion that a 
more lavish promise of aid from the 
enemy camp—accompanied by a broad 
hint as to the dire consequences that 
well might follow on its nonacceptance 

would bring about a volte face as 
comprehensive as it was forgetful of 


past favors. 


N these new communities, more con- 

cerned with handouts than with the 
cultivation of a sense of political reality, 
“aid without strings” is no more than 
a euphemism for casting bread on the 
waters to be bolted by a mouth that is 
just as likely as not to bite the hand 
that feeds it. Loyalty, we know, is not 
purchased. 


a commodity that can be 


None the 


much to demand 


less, it would not be too 
a firm declaration of 
political faith before plunging the hand 
too dee ply in the poc ket. 

Yet any such suggestion is instantly 
met by a yapping chorus of protest 
as loud in the West as in the East— 
to which the milch-cow nations are apt 
to pay far too much attention. Issues 
should be faced up to squarely and 
this nettle, 


courageously if “out of 


danger” we are to “pluck this flower, 
safety.” 

The recent handling of the situation 
in Laos furnishes a perfect case in 
point. Here we had a land whose very 
existence depended upon the bounty 
dispensed by the West—in the main, 
by the United States. An administra 
tion, alleged to be in sympathy with 
the non-Communist powers, Was con 
fronted with a Red insurrection known 
to be inspired from neighboring North 
Vietnam and heavily subsidized by the 
Kremlin. To put down what was noth 
ing less than an attempt forcefully to 
impose Communism on a country in 
which at least a moiety of the popula 
tion rejects it, was—and remains—a 
task quite obviously beyond the re 
sources of the reigning monarch and 
his principal adviser, Boun Oum. 


Yet America’s thoroughly commend 
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able suggestion to support the legiti 
mate Government with direct military 
aid was instantly greeted with a whin- 
nying jeremiad of remonstrance, and 


refer the 


the fatuous suggestion to 


“watch- 


whok« question to a 3-power 


dog” commission. 
But such a commission—appointed 
to “supervise the country’s neutrality” 

was already in existence, in a legalis 
tic sense, although completely ignored. 
To seek to reconstitute it would be to 
a corpse; tor 


that 


try and breathe life into 
likelihood 


the Reds would be more ready to rec- 


what would there be 
ognize its authority in the present than 
they have in the past? Could temporiz 


ing timidity go further? 


W HAT is wanted is a clear-cut, un 
equivocal affirmation on the part 

of the Laotian Government—and the 
same goes for all those of similar kidney 
that it adheres wholeheartedly to the 
West. With that, its right to call for 
military aid would be undisputed; and 
the very fact that it was known that 
such aid would be forthcoming would 
very probably obviate its deployment. 
As Marshal Lyautey always used to in 
sist: “A display of strength will often 
the necessity for 


with using 


do away 


it.” 


The outcome of timorousness and 


starkly 


vacillation has already been 
demonstrated in the unhappy case of 
Indo-China. \dmiral 


was 


There Radford’s 


forthright plan of action 


whittled away and watered 


down and finally swept into 


limbo by a member of the Brit- 
man in 


ish Cabin a “good” 


the very worst sense of the 


term: for as Henry Adams took occasion 
to remind us, “It is always the good 
men who do most harm in the world.” 

As a result, North Vietnam became 
in open base for Communist expan 
sionism, while in South Vietnam the 
cardinal virtues of democracy have de- 
generated into their complementary 
vices: liberty has become license; oppo 
sition, anarchy; free discussion, armed 
conflict; the limitations on firm govern- 
ment, administrative impotence—and 
the mass of the people, with no specific 
political affiliations, go in fear for their 


lives 





“The Reds are extremely adroit 
in encouraging effervescent, 
upstart communities to try 
and run before they have even 
learned to walk. The result is 
that they speedily wear out 
their sandals, and, lacking the 
means to buy another pair, im- 
mediately look around for 
someone to subsidize them.” 





Of no less vital importance is the fact 
that the whole of the United States 
Pacific Ocean strategy is imperiled by 
these Red-infected “neutrals” on the 
seaway’s western flank. 

In a global showdown between the 
Western Powers and the Communists, 
everybody would have to take sides. 
Every nation, however small, would be 
either sucked in or trodden in. It is 
perfectly legitimate, therefore, for the 
West to turn to the “uncommitted na- 
tions” and demand to know now on 
which side of the fence they propose 
to come down. On so plain and straight- 
forward an issue, to palter and pro- 
crastinate and postpone is in itself a 
kind of surrender. 

As Georges Clemenceau so sagely 
pointed out: “Every man or every 
power whose actions consist mainly of 
surrender can only finish by self-anni- 
hilation. Everything that lives resists; 
that which does not resist allows itself 
to be cut up piecemeal.” 

Mammering indecision and wincing 
refusal to put the sort of ques 
tion that demands an unequiv- 
ocal answer, approximates very 
closely to appeasement. And ap- 
peasement simply multiplies the 
dangers it seeks to evade. 

If the Communists decided to em- 
bark on global war @ outrance, nothing 
on God’s good earth would be able to 
dissuade them. At the moment “peace” 
is the form of warfare they have chosen 
to exploit. So far, a full-scale resort to 
arms has not been necessary; they have 
done quite well enough by intrigue 
and subornation and by getting others 
to burn their fingers pulling the chest 


nuts out of the fire for them. 


SINCE 1945, without firing a shot in 
\ anger, Soviet Russia has added 700,- 


000,000 people to the multitude that 


was already under her rule and ex- 
panded her empire by over 5,000,000 
square miles; while at trifling cost Red 
China has expelled Chiang Kai-shek’s 
Nationalists from their native soil and 
acquired hegemony over Tibet, Indo- 
China, and North Korea. 

In the fifteen years since the end of 
World War II only in three instances, 
where the Red challenge was met with 
promptitude and courage, have Com- 
munist designs been halted. 

Such facts embody a clear and unmis- 
takable warning to any nation which 
is not prepared to declare its adhesion 
to the West in terms that allow of no 
possible misapprehension—a West that 
should render it plain past any perad- 
venture that, if called for, wholehearted 
help would be forthcoming instantly 
abandoned 


for anyone who openly 


“neutralism” for the non-Communist 


side of the fence. 


T is a waste of time for the Western 

powers to keep on telling the Com- 
munist bloc about their military strength 
and resources. They know all about 
that already. What they ought to be 
told about, and shown, is the depth 
and cast-iron quality of the Western 
powers’ determination. 

The 


turn out to be crevasses indifferently 


“Summits,” which invariably 
papered over; the round-table confer- 
ences, where Western standards of po- 
litical integrity always offer openings 
for the Communists to outsmart them 
—all 


plomacy is as meaningless as the shib- 


this lumber of a moribund di- 
boleth of ‘peaceful coexistence’ which 
is simply a means of Communizing the 
world without resort to war. 

naked chal- 


lenge, and the worth of the values we 


We live in an age ol 


champion should be reflected in the 


celerity and courage with which we 


pick up the gage. In this era of clear- 
cut issues and categorical affirmatives 
there is no place for the temporizer, 
the straw-splitter, the star-gazer with 
his eyes so firmly fixed on the firma- 
ment that he fails to observe the angry 
torrent swirling all about him. Above 
all, there is no place for those “Damned 
neuters with their middle way of steer- 
ing, neither fish, flesh, fowl, nor good 


red herring.” 
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Reliability —Not Gadgets 


Much of our armament is becoming too sophisticated for ease of 


operation and maintenance, so we must forsake searching for the 


perfect weapon and seck the simple, effective, and mexpensive 


T has been said on good authority 

that ninety per cent of all men who 

have ever been trained in science 
and technology are living today. To 
phrase it another way, ninety per cent 
of man’s knowledge of science and tech 
nology has been acquired in the last 
100 years—two per cent of recorded 
time. 

Today we live in an era when things 
we used to believe were impossible, or 
were decades away from reality, are 
now coming to reality or are just be 
yond our fingertips. Travel in space 
thirty years ago was a dream. Now it 
is within our grasp. This phenomenon 
has come about only since the end of 
the Second World War. 

Dr. Vannevar Bush has stated that 
the five years of World War II used up 
thirty years of basic research. From this 
heavy drain came the need for new and 
more scientific information. The Army 
alone now spends approximately $30 
million on basic research—the sine qua 


non of applied research—from which 
the equipment comes that our Army 


requires. 


de 1E officers who are being graduated 

today will be going out to new as- 
signments, and some will immediately 
find themselves involved in research and 
development projects. Sooner or later all 
with R&D in 


will become associated 


some capacity—the Ordnance Corps 
alone utilizes sixty per cent of the en 
tire Army research, development, test, 
and engineering budget. Since I have 


just recently come from commanding 
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the 82nd Airborne Division—one of 
our combat-cocked STRAC Divisions, 
I can speak with authority on the abso 
lute necessity today for good Ordnance 
support for combat troops. Weapons 
and allied equipment are the combat 
soldier's tools in trade. Individual lives 
even national existence—can depend 


on them. They must be good, but they 


The M3 submachine gun of World War II 
is an excellent example of a_ simple 
yet dependable and inexpensive firearm. 


must be simple and rugged, with eas 


ot maintenance and rapidity of repair 
And in this era of worldwide U.S. stra 
tegic commitments, where rapid air dé 


noymen Oo any a}r or the giope 1s 
tt part of the glol 


possible, we must have lightness of 


weight. 
Today we are engaged in a deadly 


] 


struggle with Communism for national 


The 


nism, as compre hensive as it is critical, 


survival. challenge of Commu 


spans the economic, social, and political 


| military 


areas of action as well as the 


phases. 
Don't let current attempts to dow! 


grade the tremendous importance ol 


this ideological struggle deceive you 


the choice is between freedom and 


The 


and no prize is awarded for coming in 


slavery. game is winner-take-all, 


second. 
U.S. must stay stron 


militarily, and 


To win, the 


economically, morally. 
To stay strong militarily, we must dé 
pend as never before upon the in 

ination and boldness with which 
acquire and utilize new scientific 
coveries and industrial tecl niques 


oul national defens« 


W! have che sen 
th 


re Communists o1 


ot to compet 
1a weapon-! 
weapon basis. Rather, we aim ; 

ing and maintaining a cle 

within tl 


superiority while keeping 


, 
bounds of economy and time. 


There 


could develop and produce a 


was a time when our Army 


weapon 
or a piece of equipment and use it unti 
Chat day is gone. 


the day it wore out 
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The Honest John field-artillery rocket is a simple and uncomplicated system. 


While the horse and lance remained a 
major weapon system for 2,000 years, 
it is doubtful if the tank and manned 
know them 
We are 


making an effort right now to forecast 


combat airplane—as we 


today—will last a hundred. 
and develop the equipment our forces 
will need in the period 1970-1980, and 
much of it will be radically different 


from anything any of us has ever used. 


NE of today’s big research and de- 

velopment problems is how to pro- 
duce the end product in the face of 
ever-zooming costs and unending obso 
lescence. If we are going to save this 
Nation and the world in the gigantic 
struggle of our time—freedom against 
slavery, order against chaos—then we 
are going to have to conserve both time 
and money. 

Part of the answer rests with ensur- 
ing that our future equipment be cov- 
ered by what I will call the “SERC con 
cept” —standing for “simple, effective, 
reliable, and cheap.” We are in the 
Volkswagen not the Rolls-Royce class. 
We want a good design, initially. We 
want function, not frills. 


We recognize that there are certain 
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factors which are in normal opposition 
to each other that must be reconciled or 
reversed if this concept is to be made to 
work. As a general rule, a cheap item is 
not always a reliable one; similarly, sim- 
plicity does not always meet the re- 
quirements of effectiveness, nor does 
light weight necessarily allow retention 
of reliability. But these opposites can 
and must be made to operate in har- 
mony. 

Since World War II there has been 
to develop 


an increasing tendency 


equipment along more complex and 
sophisticated lines. This has led to 


increased cost, decreased reliability, and 
dificult maintenance problems for the 
using troops. The more complex the 
system, the more difficult it is for hu- 
man action to adapt the device to the 
military environment. Some weapon 
planners persist in developing systems 
of fantastic complexity. The result can 
be an amazingly sophisticated device of 
truly marvelous ingenuity, but of ter- 
rific cost and little practical value on the 
battlefield. This is a trend which must 
be resisted at all costs. 

But it is not a trend which is peculiar 
to the military service. It is a national 


disease. Look at the case of the Amer- 
ican compact car. The American auto- 
mobile companies have found that their 
so-called economy cars sell best when 
they are coated with luxuries. 

One company reports that sixty-seven 
per cent of the buyers of its compact are 
paying an additional $80 for the inclu- 
sion of such items as bright trim around 
the windows, white steering wheel, and 
pleated upholstery. This trend may be 
within the bounds of the individual 
buyer’s ability to pay, but for the Army 
we not only do not want it but the 
Nation cannot afford it. 


ERHAPS one of the most outstand- 

ing examples of what we in the mili- 
tary are after can be found in the M3 
submachine gun of World War II. This 
was one of the simplest yet most de- 
pendable firearms this Nation ever de- 
veloped. It cost only some $30, was 
mass-produced from noncritical mate- 
rials. It replaced a far more sophisti- 
cated submachine gun which cost over 
$200. But the M3 did the job for which 
it was designed. 

Today we are making progress in 


this direction. A good example of reten- 
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tion of simplicity and resistance to all 
efforts to sophisticate it is the “GOER.” 
The Army requires a cargo vehicle 
which is capable of real cross-country 
movement under the most difficult ter- 
rain and field conditions. Rather than 
go into a costly and time-consuming 
development program, we took a basic 
vehicle from the construction industry, 
authorized only the use of commercial 
components, resolutely resisted several 
attempts to sophisticate it, and came up 
with a usable product in a very short 
time. 


NOTHER excellent example of this 

is the M55 chemical rocket and the 
companion Mgr launcher. Designed as 
an area weapon, we have successfully re- 
sisted all attempts to add nice-to-have 
refinements. This weapon is rugged, 
reliable, inexpensive, simple to operate, 
and it does the job. 

In the missile field, the Army’s rec- 
ord is, with a few exceptions, equally 
good. Jupiter, for example, was ready 
for field use three years after research 
and development began. We did this 
by sticking hard and fast to the original 
concept agreed upon by all interested 
agencies. Numerous nice-to-have fea- 
tures were proposed, but, because of 
the urgency, these were denied—even 
though funds to support such finite im- 
provements could have been obtained. 

Honest John was eleven years in re- 
search and development. Here is an 
example where we have incorporated 
some “chrome”—which does not ap- 
preciably improve the system’s capabil- 
ity. In Honest John we have a simple, 
reliable system, and the Office of the 
Chief of Research and Development has 
steadily tried to fight off attempts to 
complicate it. 

Our new Pershing is progressing on 
schedule, largely due to the fact that 
efforts to add marginal refinements 
have been thwarted. We shall continue 
to try and keep it on schedule and to 
deliver a first-class weapon to the Army 
—one which it can afford, can operate 
and maintain, and which will do the 
job. 

Another aspect of the problem is 
man-machine compatibility. This whole 


question must be weighed at the be- 


ginning of a project—in the concept 
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and design feasibility studies—and con- 
tinued throughout development. In our 
modern Army, human engineering con- 
siderations are taken into account from 
the very beginning of the concept-de 
sign-development cycle. 

Moreover, these man-machine com- 
patibility considerations are brought to 
bear on the problems of maintenance as 
well as operation. We direct this effort 
not only at the skills and aptitudes of 
the troops who will operate and main- 
tain the matériel but also at the envi- 
ronment in which it will be used. Early 
integration of human engineering and 
man-machine compatibility can be es- 
sential parts of simplicity and relia- 
bility. 

A weapon or weapon system or item 
of equipment designed for large-scale 
issue is absolutely worthless if it takes 
an army of geniuses to operate it! We 


must develop our matériel so that it 


The Pershing missile is progressing on 
schedule due to the fact that marginal 
refinements have been held to a minimum. 


may be operated and maintained by a 
normal cross section of available man- 
power. The newest and most advanced 
weapon of war is no better than the 
man controlling it. 

Stull another aspect of this over-all 
problem is to keep our effort directed 
into areas which will give us more than 
just a The 
Office of the Chief of Research and De 


marginal improvement. 
velopment has been insisting on peri 
odic reviews of all research and devel 
opment work projects and the quick 
elimination of marginal items. 

This should not be construed as being 
aimed at retarding such productive e 
forts as improvisation and product im 
provement by soldiers in the field. This 
will always be a valuable asset in the 
United States Army. The kind of mind 
which developed the hedgerow cutter 
and the vehicle-mounted wire cutter 
should never be smothered. 

Our goal is simply the most effective 
utilization of resources and assurance 
that our total research and development 
effort is directed toward early fulfill 
ment of the Army’s important matériel 
requirements. 

The Russians have a proverb which 
governs their efforts and should be 
equally applicable to us—“The better 
is ever the enemy of the good.” It is 
General Trudeau’s philosophy that we 
should freeze a “good” design early and 


get the weapon built. 


E recognize that, right or wrong, 
the American has a tradition and 
reputation of trying to build one hun- 
dred per cent perfection into every tool 
and machine—yes, including the pro 
verbial kitchen stove. This same tradi 
tion naturally keeps appearing in our 
military research and development. We 
cannot afford it, and it must be resisted 
at every instance. 
There was a cliché during World 
War Il 


travel: “Is this trip necessary?” Change 


pertaining to nonessential 
that saying slightly and ask yourselves 
every time a gadget or gimmick is pro 
posed for a research and development 
item, “Is this gadget really necessary?” 
Will it help that key individual, the 
combat soldier, who must, when all our 
sophisticated weapons have been fired, 
slog across the battlefield? 


205 





New Space Engine 


The Nation's first operational prototype of a booster-size segmented solid-propellant rocket motor is inspected by United 
Technology Corporation scientists prior to its successful static test by the NASA. Fired nose down, the rocket operated 
for 80 seconds and generated approximately 250,000 pounds of thrust after its 3 segments were joined on the firing site. 
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Survival in Nuclear War 


While an enemy atomic attack on this country could threaten the 


safety of every cvilan, a few simple preparations for shelter 


or evacuation would greatly decrease the number of casualties 


PECULIAR chasm lies between 
two of the most common cur 
rent American attitudes about 
modern warfare. On the one side, our 
citizens dig deep to support military 
programs costing ten per cent of our 
national product. At the same time we 
are so thoroughly intimidated by the 
Damoclean threat of atomic radiation 
that we worry about the fallout in our 
milk supply. Between these attitudes 
lies a related question which we almost 
ignore—our chances of surviving an 
atomic air attack on the United States. 

Many people immediately write off 
their chances for survival in an atomic 
attack. Others feel that survival is not 
worth while if it is to be the “stark, 
elemental, brutal, filthy, and miserable” 
life predicted by some congressional 
witnesses. However, realistic and rea 
sonable evidence does not support such 
a discouraging outlook. 

Predictions of long-lasting, life-kill 
ing radioactivity have been exaggerated 
monstrously in the past. The truth is 
that a great deal can be done to protect 
people from its penetrating rays. Nei 
ther is blast an inexorable hazard; there 
are reasons to believe that even the 
cities of New York and Washington— 
seemingly key targets—might, for stra- 
tegic reasons, be spared in an attack. 

Close 


much more than bare animal existence 


examination also indicates 
for survivors. Even in the heaviest at- 
tacks, a great amount of material goods 


would remain to sustain life. Rapid re 
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covery of the economy could occur, as 
in Germany and Japan, if social struc 
ture and individual incentive were 
maintained. 

But our efforts to assure survival and 
recovery will require personal initiative, 
study, work, and money. We must have 


a Noahlike faith or 


order to make such self-sacrificing ef 


a rational belief in 


forts. Since most of us prefer to devote 
our faith to the chances of peace, it is 
clear that civil defense must be based 
on rational belief. 

This belief need not be based on fear 
of certain attack—even a small chance 
of attack is sufficient cause for prudent 
preparations—but it must include a 
recognition of the value of civil defense 
And to make a convincing case for civil 
defense, a series of questions should 
be answered: (1) How many and what 
kinds of weapons might be used? (2) 
What 
What 


radioactive fallout, and fire? 


are the probable targets? (3) 
are the hazardous areas of blast, 
(4) What 
can we personally expect to gain by 
preparing against these hazards? 

It is hopeless to attempt to give defin 
itive answers to these questions, but a 
reasonable basis for action at least can 
be provided by a conscientious assess 


ment of nuclear realities. 


The threat of surprise attack to this 
country is not determined primarily by 
Russian nuclear 


the number ot weap 


ons but rather by the much smaller 
number of their intercontinental deliv 
ery vehicles. 

A consensus of several recent public 
statements is that the Russians cur 
rently have perhaps 350 medium bomb 
than a 


missile S 


ers, 150 heavy bombers, less 


hundred intercontinental 
(ICBM’s), and not 


missile-carrying 


than a few 
Most o! 


the medium bombers are prohibited by 


more 


subm irines, 


their limited range from round-trip at 


tack on the continental United States. 


Thus the number of delivery vehicles 
available for attack on the United States 


is probably not more than 2 


\ ANY factors would act to decrease 
. A large 


fraction might be held in reserve, and 


the number actually used. 


many of those sent off would never ar 


rive on target. The most frequent pub 


licly 


quoted estimates of interceptor 
“kill” percentages for bombers are from 
ten to forty per cent. No effective bal 
defense exists vet, but 


listic missile 


about fifty per cent of the launched 


missiles might fail to reach the target 
area on account of their inherent unre 
liability. 

By combining these estimates, we 
can obtain a very rough over-all esti 
mate that the potential first-strike nu 
clear threat to this country amounts to 


perhaps 200 delivery vehicles. 
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The sneaking of bombs into the 
country in merchant ships, nonmilitary 
aircraft, suitcases, and the like would 
doubtless be too risky except possibly 
for a few of the most essential targets. 
Aircraft delivery of bacteriological or 
chemical weapons, and sabotage or sur 
reptitious poisoning of food or water 
would be even riskier, since the timing 


and extent of the effects would be less 


certain. While officials are not ignoring 
the possibilities of attack with these 


“scare” weapons, they cannot afford to 
divert much of the limited civil-defense 
effort away from the preeminent nu- 


clear threat. 


: ieee vital targets which would be 
subjected to the earliest and most 
certain attack are those military bases 
which could rapidly launch a retalia- 
tory attack. These targets would consist 
Air bomber 


intercontinental 


of Strategic Command 


bases, missile launch 
sites, and naval bases for aircraft car- 
riers and missile-carrying submarines. 
The 


rather small—probably not many more 


current list of such targets 1s 
than fifty within the United States. 
Most of the other 800 military installa 
tions in this country (with the possible 
exception of key air defense centers) 
cannot be considered first-priority tar- 
gets. 

An enemy would not feel quite the 
need for a sudden surprise attack on 
other military targets, so these targets 
would have a better chance for 
warning. About 200 targets in 
in the United States could prob- 
ably be considered of second- 
ary military importance. 

These targets would include 
alternative or 


defensive installations, 


support airfields for bomber forces, 
large Army and Navy bases, arms de 
pots, and primary support facilities. In 
addition, many large municipal airports 
and those used for military reserve 
squadrons might be targets. 

However, most supply depots, pro- 
duction and repair facilities, and ad 
ministrative centers would not, in 
themselves, be logical early targets be 
cause they could not contribute to an 
immediate military countermove. 

The 


would have a strong influence on the 


attacker’s strategic viewpoint 
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choice of targets. The Allies placed 
dozens of types of targets—ranging 
from barges to ball-bearing plants—in 
a high priority at various times during 
World War II. 

Although the Russians (who did 
very little strategic bombing in World 
War II) might have equally 
uncertain priorities, studies of 
their writings indicate that they 
continually emphasize military 
objectives and that they have 
in the past strongly denounced 
the Douhet theory of “saturation” at- 
tacks on the civilian population. 

We would be shortsighted to assume 
an attack on most of our major cities 
merely because it reflects our own worst 
fears. 

Of course, the possibility of attack 
aimed at our population and industry 
must be acknowledged. The 157 largest 
urban centers in the United States con- 
tain about half of our population and 
70 per cent of our industry in less than 
one-half of one per cent of our land 
area. 

But the destructiveness of an attack 
on population targets raises a question 
of its value to the enemy. The enemy 
strategists could desire, instead, to con- 
centrate on tactical objectives by hitting 
our military forces and closely related 
civilian support facilities. In this way 
they could pursue their more immedi- 
ate and pressing objectives while retain- 
ing the threat of future attacks on cities 

as a blackmail menace to our 
government and people. 

Historical evidence of the re- 

sults from conventional bomb- 

ing of specialized industrial tar- 

gets indicates that it can, under 

some conditions, be highly effective. 


We might have found it much easier 





“Many people immediately 
write off their chances for sur- 
vival in an atomic attack. 
Others feel that survival is not 
worth while if it is to be the 
‘stark, elemental, brutal, filthy, 
and miserable’ life predicted 
by some congressional wit- 
nesses. However, realistic and 
reasonable evidence does not 
support such a discouraging 
outlook.” 











to project this experience to possible 
future strategies if the explosive po- 
tentialities of air weapons had not in- 
creased so vastly since 1945. 

But it now appears that the single 
targets of World War II may not be 
worth aiming at with nuclear weapons. 

To knock out an oil refinery 

or a railroad yard with an H- 

bomb would be like bombing 

a sniper with a World War 

II blockbuster—both violate the 

military precept of economy of 
force. 

It therefore appears that only the 
largest and most obvious specialized 
targets would be worth hitting in a nu- 
clear attack unless they are coincident 
with other profitable target systems. 
Such targets might include the half 
dozen or so major atomic-energy facili- 
ties, a half dozen critical waterways 
and port facilities (about go per cent 
of our foreign commerce passes through 
the 20 largest ports, and most of these 
are in metropolitan target areas), a 
couple of dozen refinery centers (most 
production from the 300 U.S. oil re- 
fineries is grouped in only a few areas), 
and a dozen or so miscellaneous targets 
such as some of the larger dams and 
power sources, communications _ sta- 
tions, and chemical complexes. These 


add up to perhaps fifty special targets. 


HE possible targets which have been 

presented above include almost all 
the types which an attacker could be 
expected to select; a certain number 
among them would have to be chosen 
according to his delivery capability and 
strategic objectives. A reasonable esti- 
mate of the number of v. ious types of 
targets might be as follows: 


Highest priority military bases 
Second priority military bases 
Population centers 

Specialized industrial targets 


Total 


This total is more than twice as great 
as the estimate of first-strike vehicles. 
Thus, even in a sudden all-out attack, 
the people in most of the likely target 
areas would not be hit. 

An area of several miles in each di- 


rection around a hydrogen bomb explo 
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sion would be destroyed. In the 


modest one-megaton 


case of a 
weapon, the range of essentially 
complete housing destruction 
would be about four miles; in the 
case of a bomb the size of the 
1954 Marshall Islands test, the 
range of destruction would be 
about ten miles. 

When the commonly assumed 
five-mile aiming uncertainty is 
added to these distances, it is evi- 
dent that all locations within ten 
to fifteen miles of a target are in 
a serious blast danger area. In a 
large, widely dispersed city which 
could serve as a target for several 
bombs, this danger area can ex- 
tend out to twenty-five miles or 
more from the downtown area. 


An additional hazard is fre— 


evacuation also can prove very valu 
able when warning is available. 
Obviously, a capability and will 
ingness either to take fallout shelter 
or to evacuate trom target areas 
could prove to be the difference be 
tween life and death, particularly if 
families were prepared to exist on 
resources, cut off from 


their own 


outside facilities. 
Four questions regarding the out 
look for attack 


raised in this article and subsequently 


atomic have been 
answered. Let us now bring the an 
swers into a meaningful pattern. 

1. Perhaps 200 nuclear weapons 
currently could be delivered in a 
surprise attack on the United States 

2. The most likely nuclear targets 


in the United States are the fifty or 


Taking shelter from blast and fallout or evacuating the target area is vital to survival from atomic attack (Army photo). 


the burned-out area under some condi- 
tions could extend twenty miles or even 
farther from the burst point. 

A small number of weapons probably 
would be detonated at random locations 
outside the target areas, but the chances 
of such a hit damaging any particular 
location would be very low (the 4-mile 
destruction ring of a megaton bomb 
would cover only 1/60,000th of the 
area of the United States). The pri- 
mary danger outside the target areas 


undoubtedly would be from fallout. 


ines distances and total areas threat 


ened by fallout are about ten times 


the range and area of blast effects, but 
fortunately fallout is easier than blast 
effects to defend oneself against. A 
good fallout shelter such as an enclosed 
basement stocked with food and water 
could protect people from lethal dan 
gers in almost all fallout areas outside 


the blast zone. 
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If a basement shelter were strength 
ened by building a homemade wooden 
lean-to for protection against collapse 
of the upper stories, it could save up to 
half of the blast casualties as well. 

But even if we neglect the potential 
blast protection of fallout shelters, we 
can rest assured that the few dozens of 
dollars per family necessary to provide 
a fallout plan are well worth the cost. 
In cold statistical terms, the improve 
ment in one’s chances of survival 
around a single one-megaton burst ar¢ 
approximately fifty per cent better. 

In the conditions assumed, modest 
fallout protection is as effective a meas 
ure as moving twenty-five miles farther 
away from the burst. Under nuclear 
attack, twenty-five miles or its equiva 
lent can mean a great deal, and since 
no one can say for certain where a 
bomb might drop, a fallout shelter is 
generally more reliable as well as more 


convenient than evacuation. However, 


more air and missile bases from which 
retaliation could be made. Since about 
200 other military bases, 150 urban tar 
gets, and 50 isolated industrial facilities 
could be secondary targets, few people 
would be very distant from a potential 
target of some sort regardless of their 
geographical location. 
blast areas 


3. Hazardous and hire 


exist within ten to twenty-five miles of 
targets. Fallout areas extend hundreds 
of miles downwind, most frequently in 
an easterly direction from the burst 
point. 

4. The most appropriate civil-defense 
actions are different for cities, suburbs, 


Fallout 


potential value in all areas, but if sufh 


and rural areas shelter is of 
cient warning is available evacuation 
can be of even greater value to residents 
Such 


increase the number of atomic 


measures could 


attack 


of target areas, 


survivors by ten per cent or more—if 


they are planned for in advance. 
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Civil Defense Is Vital 


Past indifference to this important phase of our national security 


is finally being dissipated and, with the Department of Defense in 


charge, workable plans now will be made for shelters and evacuation 


HE United States is aroused at 

last. It has lacked armed forces 

adequately equipped and manned 
to win peripheral wars, limited wars, 
or “brush-fire” engagements. It has 
lacked any effective defense of its civil 
population, At last a President of the 
United States has decreed: 

“More than ever a strong civil-defense 
program is vital to the Nation’s security. 
Today civil defense is of direct concern 
to every citizen and at every level of 
Government.” He is aware that we are 
faced with the grimmest test of our 
strength since World War II. 

Past half-hearted indifferent interest 
in civil defense is exemplified in the 
allotted 


appropriations a paltry $6109 


million over 10 years by Congresses 


that made cuts averaging 74 per cent 


of administrative recommendations. 

Che Office of Civil Defense and Mo 
bilization has made a resolute effort to 
promote interest in the problem. It 
prepared a mass of over 200 publica- 
tions: the National Plan with forty-two 
annexes, regulations, advisory bulletins, 
technical bulletins, and guides for civil 
defense personnel. (Few read them.) 

It organized and encouraged State, 
county, and city civil-defense organi 
zations. (Voices in the wilderness.) It 
implored industry to make survival 
plans. (With a few noteworthy excep 
tions, the indifference has been colossal. ) 

In cooperation with the North Ameri 
can Air Defense Command, the OCDM 
established the Conelrad radio warning 
net and set up air-raid siren systems in 
all large cities. But how many people 
radios and how many 


have battery 
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Although some efforts have 
been made in past years to in- 
terest the American people in 
the need for fallout shelters 
and evacuation plans, little 
practical work was done in 
this field. 

However, with the approach 
of the Berlin crisis, President 
Kennedy called for increased 
emphasis on a_ civil-defense 
program and delegated the 
principal authority for its im- 
plementation to the Depart- 
ment of Defense. 

In the accompanying study, 
the editors of ORDNANCE re- 
view the background and high- 
lights of the situation. 





know the signals or have a plan of ac- 
tion if the sirens wail in earnest? 

The indifference has percolated from 
the top rung of national leadership 
that has apparently believed: “It couldn’t 
really happen; we must not alarm our 
citizens or the Communists; and besides 
think of the cost.” The panacea was to 
evacuate the cities. (Imagine the city- 
bred hordes, thirsty and hungry, swarm 


ing over the farmlands and villages!) 


1. IE need for civil defense is based on 

varying estimates, the generally ac- 
cepted one being that 25 per cent of the 
population would die or be hopelessly 
sickened if 150 key areas and cities were 
struck in a nuclear attack and there were 
no shelters. It is estimated that the pro- 
vision of fallout shelters would reduce 
the loss to five per cent. 

A loss of one fourth of the popula- 


tion certainly would cause a complete 


breakdown of our economic and politi- 
cal machinery, and the Nation might 
With 


survive. 


never recover from the chaos. 


fewer casualties we could 
Therefore, it becomes a citizen’s duty 
to seek means to aid his own survival. 

Blast shelters also have been studied, 
but their expense would be astronomi- 
cal, and, except on the fringes of 
ground-zero, even the sturdiest might 


not survive. 


N the strong probability that many 

— bombs and missiles would go astray 
in any attack, the present concept of 
fallout shelters in public buildings, even 
in key cities, makes great sense. It also 
makes it equally important for the 
home owner one hundred miles or more 
from a probable target point to have a 
shelter with some blast resistance as he 
could be on the edge of a “near” miss. 

A recent conference of State gover 
nors urged a 5-point program: (1) 
provide fallout shelters in all appropri- 
ate buildings, (2) provide income and 
real-estate tax relief for builders of pri- 
vately constructed shelters; (3) stock 
food and medicines in strategic loca- 
tions; (4) construct alternate seats of 
government; (5) assist in preparation 
of building specifications for fallout 
shelters. 

The governors also urged continued 
civilian control of civil defense and that 
“wherever possible operational func- 
tions should be carried out by civilian 
authority.” 

Frank B. Ellis, OCDM Director who 
had fought hard for a stronger civil de- 
fense, appeared to agree with the gov- 
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ernors. However, after conferences with 
his cabinet, principally Defense Secre- 
tary Robert S. McNamara, President 
Kennedy ordered the delegation of the 
major operations of the civil-defense 


program to the Defense Department. 


i i 1E Executive Order cannot help but 

put an additional burden on the mili- 
tary in spite of Secretary McNamara’s 
statement that “the civil-defense effort 
under civilian direction 


must remain 


and control” and that its functions 
“must not be permitted to downgrade 
the military capabilities of our armed 
forces.” 

This is a shift away from the pre- 
vious approach and from the manner 
the problem was handled in World 
War II, especially in England. 

However it makes sense in the event 
of the wholesale death and destruction 
that would follow a nuclear attack. 
With communications and transporta- 
tion shattered, Reserve, National Guard, 
and many small Regular service units 
could not move and would be available 
locally, and, with the police forces, 
would be the only trained and disci- 
plined units that could prevent mass 
hysteria, control desperate mobs, and 
restore order. 

The immediate problem is to ensure 
that the readiness of our armed forces 
is not watered down. Although 1,000 
personnel of OCDM are being trans- 
ferred to Secretary McNamara’s con 
trol, he has mentioned the Army’s 
Corps of Engineers or the Navy’s Civil 
Engineer Corps for conducting the 
initial survey for fallout shelter space, a 
step that normally would lead to super 
vising modifications of buildings. 

There is also the matter of guarding 
and renewing the “survivors’ stock 
piles” and of additional postattack train 
ing of Reserve and Regular forces. 

It will require thoughtful planning 
and considerably more personnel to 
avoid downgrading “the military capa 
bilities of our armed forces.” A warn 
ing of mixed-up thinking appeared in 
editorial comment to the effect that the 
care of the civilian population in war 
time is essentially a military problem. 
If care of civilians is to become a milli- 
tary instead of a political problem, who 


is going to fight the war? 
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Nevertheless the Defense Department 
“has the ball” and it is evident from 
our past weak approach that, as the 
stated, “the rapid 


Executive Order 


acceleration of civil-defense activities 
can be accomplished most effectively 
and efhciently through performance 
by the regular departments and agen 
cies of government of those civil-defens« 
functions related to their established 
roles and capabilities.” 

On the surface, some devious think- 
ing is required to equate the mission 
of the Defense Department with sur 
veying public buildings (under the su- 
pervision of the General Services Ad 
ministration) or helping the civilian 
population to design and construct fall 
out shelters. 

However, shelter is only a part of a 
problem that requires integration of a 

warning system, radia 


tion detection, control 


of hysteria, and resto- 


ration of communica 


tions and transporta 
tion 
country as far as possible. 

Unless one wishes to establish a dis 
ciplined national civil-defense service, 
there is no single authority better able 
to coordinate and direct civil defense 
than the Defense Department-—always 
with an eye on the fact that even if the 
armed forces are mobilized there will 
be rear-guard Reserve units available 
to maintain order. 

The specific functions delegated by 
Executive Order to the Department of 
Defense are to develop and execute: 

1. A fallout shelter program. 

2. A chemical, biological, and radio 
logical warfare defense program. 

3. All steps necessary to warn or alert 
Federal military and civilian authori 
ties, State officials, and the civilian pop 
ulation. 

4. All functions pertaining to com 
munications, including a warning net 
work, monitoring, instructions to shel 
ters, and communications between au 
thorities. 

5. Emergency assistance to State and 
local governments in a postattack px 
riod, including water, debris, fire, 
health, traffic police, and evacuation ca 
pabilities. 

6. Protection and emergency opera 


throughout the 


tional capability of State and local gov 
ernment agencies in keeping with plans 
for the continuity of government. 

7. Programs for making financial 
contributions to the States (including 
personnel and administrative expenses ) 
for civil-defense purposes. 

The President has requested the di 
rector of OCDM also to develop plans 
for the continuity of Federal, State, and 
local government operations in the 
event of attack. 

OCDM will continue to be responsi 
ble for economic-warfare matters, the 
restriction of imports threatening na 
maintenance 


of the strategic and critical materials 


tional security, and the 


stockpile. 


QECRETARY McNamara, as if he 
\' didn’t have enough to do with a $47 
billion defense budget, carried the battle 
to Congress, a sympathetic one at last, 
for the total of $311 million for civil de 
fense. The sum included the $104 mil 
lion originally requested (chopped down 
earlier con 


to about $90 million by 


ressional committee action) and the 


g 
$ 


207 million supplemental amount re 
quested by the President. 

The Secretary explained the proposed 
first year’s expenditures of a program 
that could finally cost between $20 and 
$40 billion dollars as follows: $93 mil 
lion to survey existing space in public 
and commercial buildings, deadline 
December 1962; $10 million for a test 
program of means to increase potential 
shelters’ capacity, mostly by improved 


forceddraft ventilation; $7.5 million 
for planning and constructing shelters 
in new Federal buildings; $9.3 million 
for detection instruments: $12.5 million 
for research and development; $5.5 mil 
systems; and 


Ne ar home 


warning buzzer system operable. The 


lion for cemmunication 


$10 million to make the 
remainder was for administration and 
many miscellaneous expenses. 

If United States citizens are not pre 
pared to protect themselves, the coun 
try becomes an inviting target for those 
who wish to eliminate freedom. With 
out people there can be no nation 
Therefore it is the duty of every citizen, 
even though he may wish to play the 
fatalist and do nothing, to participate 


fully in the civil-defense program. 





HE ever-increasing threat. of the 
Soviet submarine fleet, coupled 

with the recognized fact that the 
modern submersible and its fighting 
techniques are superior to today’s anti 
submarine warfare methods and equip- 
ment, has given impetus to one- of the 
Navy's top priority research programs 
to develop the torpedo of tomorrow 
today! 
The 


Retorc (Research Torpedo Configura- 


research program, known as 
tion), and the inherent problem of how 
to develop the torpedo of the future, is 
a serious matter to Navy Ordnance ex- 
perts. 

During past wars the depth charge 
and mine were the main weapons used 
to destroy submarines. Today, we still 
there’s the atomic 


use these weapons 


depth charge “Betty”—but since future 
wars will see submarines fighting sub 
marines, the torpedo looms as the most 
effective antisubmarine weapon. 
While our air missiles have progressed 
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fabulously during the past ten to fifteen 
years, the underwater guided missiles— 
the torpedoes—are not much different 
today than they were during World 
War II days. And the torpedo designs 
haven’t changed much either—they are 
about the same as they were when 
Robert Whitehead first began experi- 
menting with torpedoes back in 1864. 

To meet the advantages held by the 
modern nuclear-powered submarines, 
the Navy faces a great technological 
challenge in developing speedier, 
quieter-running, longer-range, and dead- 
lier torpedoes. The research programs 
undertaken under Retorc seek to de- 


velop these new weapons. 


The Navy’s Research Torpedo Con- 
figuration Program is actually two pro- 
grams—Retorc I, which seeks to develop 
small, lightweight torpedoes weighing 
less than 500 pounds, and Retorc II 
for developing larger torpedoes with 
weights up to 4,000 pounds. 

Numerous ideas are explored under 
both programs. The Naval Ordnance 
Test Station at Pasadena, Calif., is the 
focal point for developing superior 
lightweight torpedoes under Retorc I, 
while Retorc II projects are divided be- 
tween the Ordnance Research Labora- 
tory at Pennsylvania State University 
and the Naval Underwater Ordnance 


Station at Newport, R. I. 


7 are the requirements of the 


torpedo of tomorrow? “Superior 


performance” is the simple but all 
inclusive answer given by Navy ord- 
nance experts and ASW officers. 
While superior performance is a sim- 
ple answer, it is still far from an 
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achievement in Navy torpedoes. Su- 
perior performance in future torpedoes 
means many things, but foremost on 
the minds of torpedo experts are these: 

Speed.—Future torpedoes will be un- 
derwater speed demons compared with 
today’s torpedoes. The higher speed— 
200 to 300 knots compared with the 32 
to perhaps 60 knots of today’s torpe- 
does—is needed not only to overcome 
the faster-traveling submarines, but the 
torpedo, if it is an acoustic one, needs 
the extra speed to make up for the time 
lost in locating its target in the turbu- 
lent water. 

Propulsion —Most torpedoes today are 
electrically propelled. However, a great 
technological break-through has been 
made and the future propulsion sys 
tem—rocket power—will drive a new 
acoustic homing torpedo now being de- 
veloped for the Navy by Aerojet-Gen- 
eral Corporation. The new weapon, 
designated Mark 46, is a lightweight 
antisubmarine torpedo which not only 
will have high speed but will be ab‘e 
to reach greater depths than other tor- 
pedoes. 

Guidance.—Torpedo guidance must 
be immune to countermeasures and 
evasive action by the target. The search 


for accurate and reliable torpedo-guid- 


ance systems rates high in the Navy's 
research and development programs, 
since new and future submarines and 
surface ships will be equipped with the 
most effective countermeasures avail 
able to modern military technology. 

Today’s underwater missiles are 
either wire-guided or find their target 
through acoustical listening devices. 

Wire-guided torpedoes are not new 
to history. Electrically powered torpe- 
does of the 1880’s were steered through 
a cable connected to the launching ves- 
sel. In the Navy’s first modern wire 
guided torpedo, the Mark 39, a specially 
designed wire connects the torpedo to 
its launching vessel, and the threadlike 
wire is played out as the torpedo travels 
through the water. Over this wire the 
torpedo receives guidance commands 
that direct it to its target. 

Acoustical torpedoes find their target 
by listening for the telltale sound of 
the submarine. Passive acoustic torpe 
does listen for sounds made by the 
submarine, and steer themselves toward 
those sounds. Active acoustic torpedoes 
send out pulses of sound, listen for 
echoes from the target ship, and steer 
themselves toward the echoes. 

Electric brains, or computers, are an 


important part of the torpedo-guidance 


systems. The latest innovation, the Mark 
112 torpedo fire control system, a com 
puter built by the Sperry Gyroscope 
Company, is being installed on the 
Navy’s nuclear-powered attack, hunter 


killer, 


rines, 


and missile-launching subma 

Using one or a combination of sev 
eral sensing devices, such as radar or 
sonar, the system can determine an 
enemy ship’s position, direction, and 
speed. The advanced geometric prob 
lems involved in calculating the best 
means of aiming the torpedo to hit the 
target are then solved by the system. 
All the operator has to do is push the 
appropriate button, and the electronic 
brain works out the solution. 

A means of activating torpedoes with 
acoustic guidance systems is included 


When the 


torpedo has traveled a safe enough dis 


in the fire-control system. 
tance from the submarine, the torpedo 
is activated so that it will seek out the 


ship at which it is fired. 


7ET, with its wire-guided under 
water missiles, acoustic homing tor 
pedoes, and electronic brains, the Navy 
is not satisfied with the torpedo guid 
Something better is 


ance systems. 


needed. This problem assumes greater 


The Astor is a wire-guided, wakeless, nuclear-warhead torpedo with long range and high speed. 


we 
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Artist's conception of the Mark 39, an underwater guided missile capa- 
ble of tracking and destroying its target despite countermeasures and 
evasive actions since it is zeroed in by electrical signals over the wire. 


magnitude with every improvement in 
electronic and electromagnetic counter 


measures, 


7 ST what the Navy is doing in its 
©’ torpedo-guidance research programs 
is shrouded in classifications, but with 
the deadly kill performance made by 
aerial guided missiles having sensitive 
infrared instruments, the possibilities of 
developing infrared underwater missiles 
are not going to be overlooked by the 
Navy. 

Research of infrared transmission in 
the ocean may result in the develop 
ment of the ultimate in torpedo guid- 
ance. An infrared torpedo, immune to 
jamming, once its homing system had 
locked onto the target would destroy 
the enemy ship regardless of any ma 
neuvering to escape. 

Dynamics.—Since the torpedo is an 
extremely complex mechanism, the hy 
drodynamic shapes of future torpedoes 
will be affected by many things—in 
cluding the size of the propulsion sys- 
tem, the automatic control elements, 
and the servomechanisms. 

Reduction of weight of future tor 
pedoes is an important part of the 
Navy's Retorc program. The main rea 
son for this requirement is that both 
submarines and surface ships now must 
carry new and heavier equipment. 
There just isn’t enough space for large 
and heavy torpedoes in future vessels. 
Thus, the future torpedo not only must 
be smaller but also must weigh less, yet 
meet these requirements without loss 
of performance. 

These requirements steer the Navy 
toward a search for new lightweight 
materials in constructing its torpedo 
bodies. One such alloy, titanium, al 
ready used in carrier-based aircraft and 
missiles, is under consideration by 


Navy Ordnance experts. 


| ELIABILITY of torpedoes must be 
as close as possible to one hundred 
per cent. During World War II the 


Navy was frequently embarrassed by the 


failure of its torpedoes to explode upon 
contact with enemy ships. Some tor- 
pedoes exploded prematurely or passed 
directly underneath the enemy ship at 
anywhere from ten to fifteen feet below 


the depth for which they were set. Still 
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When air-launched, the Mark 44 torpedo is guided by a small parachute which is released on impact 


other torpedoes would veer off course, 
completely missing the target. 
While 


impressive sinking 


American submarines scored 


records of enemy 
ships during World War II, 37.5 per 
cent of their torpedoes failed to live up 
to their expected performance stand 
ards. An extensive development and 
testing system will assure almost one 
hundred per cent reliability in future 
torpedoes. 

So much for the requirements and 
Navy research and development of the 
future torpedo. Here are brief sketches 
of the most important torpedoes now 
in use or under development: 

Mark 32. 


homing torpedo capable of tracking 


Lightweight, acoustic 


down and destroying submarines. Used 
by surface ships only. The Mark 32 
does not have to be fired from a tor 
pedo tube but is merely tossed over the 
side of a ship from an open launcher. 
Once in the water, its homing devices 
guide it toward the target. 

Mark 35. 


used by surface ships against subma 


Acoustic homing torpedo 


rines, 
Mark 37.—A 


acoustic homing torpedo. Though pri 


submarine-launched, 


marily an antisubmarine weapon, it 


can be used for defensive purposes 
when the occasion arises. One of its 
most significant features is its ability 
to ignore many types of countermeas 
ures. The Mark 37 is now undergoing 
refinements which will permit it to be 
fired from both submarines and de 
stroyers. 

Mark 39.—A _ wire-guided torpedo. 
The Mark 39 resembles a conventional 
model, but is actually an underwater 
guided missile capable of tracking and 


destroying its target despite counter- 
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measures and evasive actions. As it 
drives through the water, operators 
aboard the launching vessel send ele« 
trical signals over the thin wire to 
guide the torpedo to a kill. 


Mark 43. 


homing torpedo which can be launched 


A lightweight, acoustic 


from both surface ships and aircraft 
The weight is only about one-eighth 
that of World War II aerial torpedoes, 
and it is approximately eight feet long 
and ten inches in diameter. A new ver 
sion of the Mark 43 torpedo is able to 
attack faster and search to greater 
depths for enemy targets. It is pro 
pelled by an electric motor which re 
ceives its power from a storage battery. 


Mark 44.—An 


ing, electrically propelled torpedo which 


acoustic target-seek 


can be launched or projected trom either 
aircraft or surface ships. When launched 


slows 


from aircraft, a small parachute 
the fall. Upon impact the parachute is 
released and the torpedo starts its hunt. 
Powered by sea-water batteries, th 
Mark 44 is capable of attaining speeds 
with nuclear 


and depths associated 


submarines. An advanced version of 
the original Mark 44 torpedo is now 
under development. 


Mark 46.—A lightweight, high-speed, 


acoustic homing antisubmarine torpedo 





‘To meet the advantages held 


, 
by the modern nuclear pou 


Nav) 


tech nological 


ered submarines, the 


Jaces a great 


challenge in developing speed 


ier, quieter-running, longe) 
range, and deadlier torpedoes 
The research programs unde) 
taken under Retorc seek to de 


velop these new u eapons.” 





all Navy photos ° 


solid prop llant 


Navv's 


burning torpedo in which gases from 


and the first 


the propellant will drive the turbines 
Now under development, the Mark 46, 


which will replace the Mark 44, is de 


scribed as being “very fast with 


longer range” and will reach “great 


depths.” 


Astor.—A_ long-range, high-speed, 


wire-guided wakeless nuclear-warhead 


| | 
torpedo for use by submarines against 


submarines and surface ships. This un 


derwater guided missile has great re 


liability and long range. Measuring al 


most twenty feet, the Astor weighs 


more than a ton. 


Torpedoes are WM irheads ol 


two new antisubmarine weapons 


Subroc and Asroc. 


Subroc.—Is a missile which is fired 


Par 
from a submerged submarine, is guided 


through the air, and reenters the water 


near the enemy submarine target. Upon 


: 
reentering the water, the spent rocket 


] 


drops away and the warhead—a tor 


pedo—continues on to the target. Sub 


roc provide S$ ranges greatly In excess ol 
present antisubmarine torpedo ranges 

Asroc.—Is a similar system whereby 
the antisubmarine rocket is fired from 


a surface vessel. The missile, aimed 


with deadly accuracy by the shipboard 
digital fire-control system, follows a bal 


listic trajectory, shedding its rocket 


} 


motor ata predetermined signal and its 


airframe shortly before water entry 


The payload—a Mark 44 torpedo (the 
warhead can also be a de pth charge ) 

is activated upon hitting water and 
heads toward the target guided by its 
acoustic listening system. The Navy in 
tends to equip some 150 destroyers and 
Asroc over the 


cruisers with next few 


years. 





Soviet Rocket Forces 


The Communists have a complete arsenal of large and small weapons 


and it is believed that they could airlift some five nuclear-armed 


fully mechanized rocket divisions to very nearly any spot on earth 


HE Soviet rocket forces, with a 
single head, are operationally 

split up among other various op 
erating arms. There is no separate 
rocket force, except on paper. It is cer 
tain, however, that rocket weapons have 
been receiv ing increasing attention, espe 
cially during the last ten years. It looks 
like the rocket forces have been inte- 
grated into a ground-oriented, army- 
controlled group. 

In the U.S.S.R., there are really only 
two services—the army and the navy. 
By and far, the army is the most power 
ful and the largest military group, but 
the navy has moved up fast recently. 
The army is organized inte these com- 
mands: ground, air, antiair, and rocket. 

The Soviet Army is thus the domi- 
nant factor in all the armed forces. 
During Worid War II, for example, 
air and naval forces operated directly 
and solely in support of the ground 
force. And, at the present time, army 
commands incorporate both ground and 
air elements. It appears that the large 
rocket field weapons—up to say about 
500 miles’ range—would be attached di 
rectly to a particular ground arm, much 
as are air, antiair, and naval forces. 

Soon atter the end of World War II, 
development of the long-range rocket 
was centralized in an agency with Gen. 
\. S. Yakolev as director. This group 
was called the Office of Special Weap- 
ons and had its headquarters in Mos 
cow. 


Despite the screening praise given the 
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Alfred J. Zaehringer 





Mr. Zachringer, president of 
American Rocket Company, 
Wyandotte, Mich., is the au- 
thor of the department, Rock- 
ets and Guided Missiles, which 
appears regularly in ORDNANCE. 





ICBM by Marshal Pavel 


Zhigarev in the ‘fifties, it was certain 


then Air 


that the rocket, just as the airplane, was 
looked on merely as an extension of 
artillery. 

It could be expected, therefore, that 
long-range missiles would soon fall un- 
der army control. This view finally was 
confirmed in 1960 when it was an- 
nounced that Marshal Mitrofan I. Ned 
elin had been appointed as Marshal of 
Rocketry. Thus, on the surface, a new 
force had been created, but, in reality 
the army had again won out in a con- 
tinuing power struggle. 

Nedelin was said to have control of 


(IRBM 


ICBM) with a force total of 200,000 


over 100 missile bases and 
men. In addition, Nedelin had direct 
charge of nuclear warhead factories, 
guided-missile plants, rocket-test sites, 
and ground-missile units. 

If this were true, then Nedelin com- 
manded a total of some half a million 
rocket people which not only included 
his rocket force but scientists, engineers, 
production workers, and administrative 
personnel. 
commands a 


Normally a marshal 


front. The term front is somewhat 


analogous to our army group setup, and 

in wartime a front has a strength of 

750,000 to 1,000,000 men. Using typical 

Soviet front organization charts, the 

rocket force, then, is likely to have the 

following full-strength major elements: 
1. Two to four armies (fifteen to 
thirty-five rocket divisions). 

. One or two mechanized armies 
(four to eight mobile rocket divi- 
sions ). 

. One or two rocket-equipped air 
armies (about 1,000 aircraft each). 

. One rocket artillery corps (eighty 
rocket battalions). 

. Ground-to-ground (tactical and 
strategic) and ground-to-air (anti- 
air and antimissile) guided-missile 
units. 

. Twenty to forty rocket artillery 
battalions (regiment and brigade 
organization). 

Five or six rocket antiair divisions. 

Numerous bridging battalions, en- 

gineer brigades, road and railway 

construction units, signal regi- 
ments, and truck transportation 
brigades. 

Miscellaneous replacement, secur- 


ity, and service elements. 


HE rocket forces appear to be grow- 
ing at a time when the Soviets claim 
to be cutting back in conventional forces. 
For the same reason it is just as hard 
to fathom military spending figures. 
The U.S.S.R. juggles its published fig- 


ures for research and military spending. 
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However, it is estimated that for 1961 
they upped their rocket spending by 
18.7 per cent. 

Total military effort (direct, educa- 
tion, research, and espionage) is stated 
to be 24.3 billion rubles (the new kind) 
for 1961 with weapons-support costs of 
20 to 35 billion rubles, and a total of 
42 to 59 billion rubles actually being 
spent. This is a lot of money consider- 
ing that the official ruble is valued at 


$1.11. 


N the United States, missile com- 

mands are spread thin among the 
three services, not to mention several 
other administrative offices. With their 
strong centralization, it is no wonder 
that the Soviets have been able to make 
a significant time reduction between the 
design concept and operational status 
of military missiles. 

On October 20, 1960, Marshal Nede 
lin was listed as a victim in an air 
crash while on a tour of duty. It has 
been reported that, at this time, the 
Soviets had a disastrous launch failure 
for some “spectacular” space shot, and 
some one hundred persons were re- 
ported to have been killed. Other top 
men reported dead at the same time 
were Deputy Chief of Staff Gen. Niko 
lai O. Pavolobsky and Deputy Chair- 
man for the Atomic Energy Committee, 
Prof. Dimitri V. Effremov. 

The present rocket commander is 
Marshal Kirill S. Moskalenko. This 
ground man also has a long-time stand- 
ing in the military picture. Moskalenko 
joined the Communist Party in 1926 
and was a commander of an infantry 
division during World War IT. He was 
credited with helping to break the Ger 
mans in the Ukraine. In 1954, Moska 
lenko was elected as a deputy in the 
Supreme Soviet and by 1956 had a key 
position in the Central Committee. It 
was in 1956 that he became a Marshal 
and served as chief of the military gar 
rison at Moscow. 

Even before the emergence of a 
rocket force of the army, it was known 
that the Soviets slowly had been dis 
placing conventional artillery with mis 
siles. A good example of this is the T-5 
system. While the U. S. was developing 
its unwieldly atomic cannon, the So- 


viets took two different approaches. 
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They used a tube-type launcher for the 
German developed Rheinbote rocket. 
was a_ rocket 


Another variation 


boosted solid-fuel ramjet (also tube 
launched). Both types, seen mounted 
atop heavy tanks, could give good mo 
bility and have ranges of over one 
hundred miles while being able to de 
liver a small atomic weapon. However, 
it is certain that this was just a stopgap 
affair and was used in the interim while 
longer-range ballistic missiles were be- 
ing developed. 
Between World War 
II and Korea, specific 
rocket groups had been 
= established. The rocket 


battalion of a typical 


= mechanized division 
is equipped with a dozen 140-mm. 


The tank 


rocket battalion has 230 officers and 


rocket launchers. standard 


men and is equipped with a dozen 
240-mm. rocket launchers mounted on 
standard trucks. Each mechanized army 
(composed of two tank divisions, two 
mechanized divisions, an antiair artil 
lery division, and an artillery brigade) 
rocket-launcher with 


has a regiment 


about one hundred rocket launchers. 


Other known field rocket weapons in 
BM-132 


BM-14 (150 mm.), BM-15 (200 mm.), 


clude: the (132 mm.), the 
and a newer large caliber (about 250 


mm.) 6-round launcher. All these 


launchers are mounted on_ standard 
trucks. 

A most critical factor in the rocket 
force picture is that of transportation. 
Russian roads are very poorly devel 
oped and handle only about 4 per cent 
of the total traffic. Strangely, airplanes 
handle an equal 4 per cent of the 


freight. Canals are a big item and 
carry some 12 per cent. The remaining 
80 per cent of the freight is carried by 
rail. 
HE railroads are well organized 
and even today are operated by the 
army—complete with uniformed per 
sonnel. Rails stretch from border to 
border (mostly as branches of the Trans 
Siberian Railroad) but north-south nets 
are not well developed. 
It can be expected that very heavy 
military equipment will be shipped by 


rail and that long-range missile bases 


will be located near rail lines (viz., at 
the east and west terminals for IRBM’s, 
and along the southern borders for 
ICBM’s). 

It is interesting to note that the So- 
viets have mastered the bulk rail ship 
ment of cryogenic fluids (such as liquid 
oxygen) for missile use. The railroad 
LOX car can carry 30,000 kg., tanks 
for flatcars (or trucks) can handle 
1,300 kg., and trailer-truck tanks can 
carry a 6,000-kg. LOX payload. 

With regard to LOX, the Soviet 
ground-support equipment philosophy 
is to slap the tank on any available ve 
hicle, giving an extremely unsophisti 
cated but rugged, cheap, and reliable 
system. Boil-off losses, incidentally, are 
much higher in the Soviet system than 


are evident in ours. 


SOVIET boxcars have capacities of 18 
to 55 short tons, gondolas have 
1614 to 55 tons, flatcars 18 to 66 tons, 
and tank cars 27 and 55 short tons. A 
standard military train averages 600 to 
1,000 short tons (with 120 axles) or, for 
heavy equipment, about 80 axles. The 
empty weights of the big liquid ballistic 
missiles are well within the load-carry 
ing capabilities of flatcars. In addition, 
it is believed that these big missiles were 
broken into stages for ease in transport 
ing them from factory to launch site 

The Soviet armed forces, then, still 
depend heavily on rail transportation. 
However, all the ground forces are 
equipped with trucks of modern post 
war vintage. Each army has a transport 
regiment consisting of some 900 to 
1,000 trucks. In addition, some 30 per 
cent of the trucks in line outhts now 
haul trailers. Many specialized trucks 
and vehicles for missile use have not 
appeared as they have in the United 
States. 

All efforts have been expended on 
the missiles themselves—it is no won 
der that the Soviets have been able to 
reduce lead time. Despite the fact that 
civilian goods are often primitive and 
slipshod in construction, most military 
people agree that the reverse is true of 
The 


approach is taken on the design and 


Soviet military items. theoretical 


construction of military equipment, 
especially with aircraft and missiles. 


Because of the weak transportation 





= 


= 


Soviet rocket forces in past years included this 15-mile rocket on an amphibious tank chassis. 


net, the Soviets have resorted to a stock 
piling program to minimize the effects 
of any possible strategic bombing. All 
maintain a 


districts have to 


stock of 


military 
60-combat-day material and 
munitions in their depots. The central 
reserve depots are under the jurisdic 
tion of the Ministry of Defense, Main 
Directorate of State Material Reserves. 
Each year the Presidium of the Com 
munist Party determines the portion of 
production to be allocated to armed 
forces consumption and that to be held 


In reserve, 


|" IE antiair force has been completely 


modernized with rockets and there 


ire three main weapons: barrage flak, 
guided-missile AA, and antimissile. 
[The T-6 or M-2 is a 
system that is somewhere 
Nike Nike 


Hercules systems with regard to capa 


fully mobile 
intiaircratt 
in between our \jax and 
bility. The T-6 has two stages, is all 
solid-propelled, and has an estimated 
25-mile slant range and about a 50.000 
to 70,000-Toot service ceiling 

The mobile system 1s tied into an ex 
tensive radar network, each radar zone 
covering several hundreds of kilometers 
of airspace. These zones are formed int 


a unified radar field and the fields 


cover all borders of the U.S.S.R. 
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It is becoming increasingly apparent 
that the Soviets are becoming more 
touchy about even close approaches to 
this network. The Soviets claim that 
they could spot a “metallic flea” in the 
stratosphere via their radar. 

Head of the antiair forces is Marshal 
Sergei S. Biryuzov who took over in 
1954. Marshal 


how rockets helped cut down the man 


Biryuzov also reveals 


power requirements of the armed forces. 


One rocket manned by a crew of three 


could take the place of a conventional 


antiair-artillery battalion of 600 men! 


Since at least 1957, the Soviets have 
been developing an anti-ICBM system 
which could be integrated into the anti 
air rocket forces. Some of the problems, 
however, were outlined by 


Ma}. V. 


ICBM at a range of 320 miles and via 


Engineer 
Kriksunov. Radar detects the 
a computer predicts the target. The 
computation must be completed in 60 
seconds. To destroy an ICBM some 50 
miles from its target, the antimissile has 
to be fired while the ICBM is still 169 
miles away. This leaves some 25 to 30 
seconds for the computer to solve an 
intercept trajectory for the “anti.” 
Therefore, detection at ranges of 810 
1,000 miles would be much better. The 
1957 “anti” was looked on as a 3-stage 


all-solid rocket with first-stage thrust of 


308,000 pounds, total launch weight of 
95,500 pounds, a third-stage weight 
of 945 pounds, and a total powered 
flight time of only 30 seconds. The 1957 
detection accuracy for radar of 1,000 
miles’ range was stated to be within one 
per cent, or 10 miles. Assuming a 20 
kiloton warhead for the “anti,” the So 
viets say that the intercept would have 
to be better than 985 feet. 

It is stated by reliable sources that the 
Soviets have instituted an all-out “crash” 
anti-ICBM program. Indicative of one 
phase of this program is the 2 billion 
rubles a year the Soviets will spend for 
advancing “electronic information proc 
essing digital computers,” a vital cog in 
the present view of an antimissile pr 


gram. 


H'! IWEVER, the 


gram probably will be limited by 


antimissile pro 


electronics rather than by propulsion. 

Soviet rocket forces attached to regu 
lar ground units employ solid rockets: 
(1) the T-5B, 15-mile range, with nu 
clear warhead, similar to our Honest 
John but riding atop a tank chassis; 
(2) the T-5C, a 5- to 


smaller version of the T-5B, also tank 


10-mile-range 


carried; (3) the T-7A, with 50-mile 


range, atomic warhead, tank-carried, 


and similar to our Sergeant; and (4) 
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the T-7B, a 100-mile version in the near 
Pershing class. 

The CH-17, CH-18, and CH-1g are 
under development ultimately to re- 
place large liquid IRBM’s. These solid 
rockets also are being used currently to 
equip a nuclear submarine striking 


force. 


OWEVER, even though these mis- 

siles may be used by the Navy, it 
looks like they were designed as mul- 
tiple-purpose items. They can be used 
ultimately for the IRBM, big space 
“Jato’s” or boosters for liquid rockets 
of ICBM size, and, eventually, lead to 
an all-solid ICBM. There is very good 
reason to believe that the Soviets have 
been working on a_ solid-propellant 
ICBM for quite some time. 

The big stick of the Soviet rocket 
force is still vested within its arsenal of 
liquid ballistic missiles. The T-1, simi- 
lar to our Redstone, is the only one 
which has been seen by “unclassified” 
Western eyes. It is therefore to be re 
garded as obsolete and actually may be 
in the hands of some satellite nations, 
including Red China. 

The T-1, solid-rocket 


stages, could, for example, allow the 


with upper 


Communist nations to establish their 


own “satellite club.” The Soviets have 
been helping Red China for some time 
in both satellite and A-bomb programs. 
Here, with obsolete weapons, the U. S. 
could soon be shocked by a “satellite's 
satellite” or, even worse, be caught with 
its “policy down” should country X de 
cide to bombard country Y with con 


ventional high explosives from a range 


of 250 to soo miles. 


HE IRBM, T-2 is now fully opera 
I 


tional and sited at about twenty 
“soft” but fully mobile bases. Like the 
antiair rocket, the T-2 appears to be 
shifted around constantly. It may have 
been for this reason that the Soviets al 
lowed overflights of the U-2 for such a 
long time. 

The IRBM bases are located at Kola, 
Ostrov, Ozera, and Ust-Taimyra (tar- 
gets in Britain and Scandanavia); 
Bobruisk, Kazan, Kuressaare, Lada, 
Luga, Minsk, Odessa, Roslovl/Kirov, 
Riga, and Yelgava (targets in Europe, 


Northern Africa, and the Middle East); 
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and Anadyr, Irkutsk, Komsomolsk, 
Korsakov, Mil’kovo, Nikoleavsk, Okha, 
Omsk, and Terpeniye (Alaska, Oki 
nawa, and Asian targets). 

The ICBM, T-3, however, is prob 
ably so large (launch weight, 180,000 
to 190,000 pounds) that it is probably 
sited into “hard” underground bases. 
Some 10 bases, said to be hardened to 
125 p.s.i. overpressure, are believed to 
be operational. The ICBM bases are 
reported to be located near Alma-Ata, 
Anadyr, Aralsk, Irkutsk, Kapustin Yar, 
Komsomolsk, Magnitogorsk, Mid Kali 
nin, Murgab, and Okha. 

With the up-and-coming long-range 
solid rockets, the existence of the “big 
jobs” probably will mean an increased 
tempo of space activity. It is not difh 
cult to see that the Soviets already have 
mapped out a military space need and 
that this military space program will be 
dominated by the Red Army. It is not 
difficult, then, to expect that in the near 
Soviets will 


future the announce a 


“Space Force” commanded by some 
army marshal! 

Hard on the heels of a Soviet man in 
orbit and his successful recovery, the 
Soviets are talking about an initial 60 
ton space station which can be manned 
by several persons. And the Soviets ar 


lunar 


planning _ self-sustaining bases 
which would be established within this 
decade. 

Thus, following establishment of an 
American military space capability, it 
is not hard for one to visualize a S« 
viet “antispace force.” 


A clue 


space capabilities was recently given at 


into future Soviet military 
a hearing of the Senate Armed Services 
Military 
tion. According to Brig. Gen. J. T. 


a 7, 


decade will show the = 

. . =——_ 

following: (1) In 1961 

the U.S.S.R. will place 
the U.S.A. 


serious ballistic-missile 
1963 the U.S.S.R. will 


Subcommittee on Construc 


Snodgrass, the 


under 


threat; (2) By 
have the ICBM as its major delivery 
system: (3) In 1965 the U.S.S.R. will 
offer a military satellite threat; (4) By 
1966-1967 the U.S.S.R. will have an 
operational hypersonic bomber (of the 
satellite or boost-glide type). 


What is the present missile strength 


We can’t be 


sure, but from capabilities and the avail 


of the Soviet rocket force? 
able time a “guesstimate” of sufficient 
accuracy can be made, All told, in just 
the big “jobs,” it looks like there is a 
need for a total stoc kpile ot 1,000 
IRBM’s and ICBM’s, with perhaps one 
half ready to go at any one time. 

The total nuclear yield of the U.S.S.R. 
in IRBM’s alone is estimated at about 
6 billion tons. For the ICBM, it would 
be on the order of 12 to 25 billion tons. 
Altogether, with the much more nu 
merous battlefield rockets, the total yield 
might be estimated at about one tera 
tons of 


ton—or equal to one trillion 


TNT. 
Mo give some idea of this order of 

magnitude, the U.S.A. uses over one 
billion pounds of commercial high ex 
plosives a year, or roughly a million 
tons. The total nuclear yield of the So 
viet is thus equivalent to about one 
million times the power of one year of 
commercial blasting. 

Could this tremendous power destroy 
the world? No! It could damage much 
of Western industrial and fixed mili 
tary targets but could not achieve a de 
victory without 


CISIVE accompanying 


military and political operations 
Nevertheless, the Sov 


not only for an 


iets appear to be 


preparing all-out war 
but also have equipped their forces with 
new rocket weapons for limited wars. 
With the constant research push, the 


rocket 


can be expected continually to upgrade 


standard weapons of yesterday 


the force potential of her allies. The 


single-ccommand concept, within an al 
ready all-centralized, powerful army, is 
designed for speedy activation and 
operation, 

In addition to heavy reliance on 


roc ket 


rockets 


wheels for movement, many of 


the smaller weapons (ofr re 
spectable nuclear yield) are designed 
for amphibious and airborne carriers. It 
the SO 


is estimated, for example, that 


viets could airlift to any spot on the 


earth some five fully mechanized, 
rocket- and nuclear-equipped divisions. 

Perhaps the United States had better 
think about a little more boot filling 
rather than boot trembling. We have 
been challenged, and we must meet the 


c hallenge to survive! 
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THE BURNING OF THE NORFOLK NAVY YARD, THE FRIGATE “MERRIMAC,” AND OTHER VESSELS, APRIL 21, 1861. 


Loss of the Norfolk Yard 


T is tempting but useless to specu 
late on what might have happened 
had the Union 

to hold the Norfolk Navy Yard instead 


of abandoning it, or if the Virginians 


forces endeavored 


had prevented the destruction of the 
ships and thereby started with a sizable 
navy as well as an outstanding naval 
base. Norfolk on the Union side was 
sacrificed because Fortress Monroe had 
to be held. 

This decision made by Lieut. 
Winheld Scott. His 
to Captain Wright, who was assigned 
the defenses at Norfolk 


Navy Yard, were specific. “Both of 


was 


Gen. instructions 


command of 
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Admiral Hayes ts a_ well- 
known consultant on naval his- 
tory. Before his retirement, he 
was on the faculty of the In- 
dustrial College of the Armed 
Forces, Fort Leslie ]. McNair, 
Washington, D. C. 





you,” he Colonel 
Dimick, the 


Monroe, “will bear in mind that al- 


wrote, including 


commander at Fortress 
though the Navy Yard and its con 
tents are deemed to be of great im- 
portance, Fortress Monroe is still more 
so to the Union.” 


The Virginians also had to take first 


things first. Their State, as soon as it 
seceded, would be open to attack from 
the North by land and sea. Norfolk 
with its ships, its guns, and its powder 
therefore appealed to them more than 
did the strategic position of Fortress 


Monroe. 


HE whole pattern of the war may 
thereby have been settled on its first 
day. The holding of Fortress Monroe 
by the Union determined its final out- 
come. The abandonment of Norfolk to 
the Confederacy determined its pro- 
traction. 
Norfolk, or Gosport Navy Yard as 
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it often was called at the time, was 
located then in the same place it is to- 
day, on the south branch of the Eliza- 
beth River, a nautical mile below the 
city and twelve from Fortress Monroe, 
which guarded the entrance to Hamp- 
The N 


enabled it to command and protect the 


ton Roads. Javy Yard’s location 
most spacious roadstead on the coast 
as long as it was amply covered and 
shielded from external assault by the 


guns of Fortress Monroe. 


HE Yard had a large graving dock, 
and its shops and storehouses were 
full of equipment and supplies, most of 
produced in Northern 


which were 


States. A Marine barracks was located 


in the center of the Yard, and across 
the river almost twelve hundred pieces 
of ordnance were stored, over fifty ot 
them being large Dahlgrens of the latest 
type. 

War vessels at the Yard included the 
ship of the line PENNsYLVANIA, a 4- 
decker, pierced for 120 guns, used as a 
receiving ship or naval barracks; eight 
other sailing ships, one of which was 
the rebuilt Unrrep States of War of 
1812 fame; and the fine steam frigate 
Merrimac. All were out of commission. 

At Norfolk there also was the naval 
hospital, directly opposite the city; and 
a naval magazine at Fort Norfolk, at 
the foot of present Colley Street, where 
loaded shells and 2,800 barrels of pow- 
der, 100 pounds each, were stored. The 
24-gun sailing sloop of war CumBER- 
LAND, in full commission, was anchored 
just off the city. 

The Commandant of the N 
tion at Norfolk 
Charles McCauley, 68 years old and 
with 52 years of naval service. All the 
with a few excep- 


avy Sta- 


was Commodore 


other officers there, 
tions, were natives of Virginia and 
Maryland. 

Our story starts on April 10, 1861, 
when Secretary Welles in his own hand 
writing prepared his first letter of in- 
structions for the Commandant at Nor 
folk. 

Lincoln was careful that Virginia 
would be given no cause or justification 
to secede, and therefore Welles had 
to be circumspect in the orders he gave 
McCauley regarding the Merrimac and 


others ready there. He stated in his 


September-October 1961 


carefully worded letter of the roth that 
that the 


steamer Merrimac should be in condi- 


it was “deemed important 
tion to proceed to Philadelphia or any 
other yard, should it be necessary, OF, 
in case of danger from unlawful at- 
tempts to take possession of her, that 
she be placed beyond their reach.” 

In the same letter he added “It is de 


that there should be no steps 


sirable 
taken to give needless alarm, but it 


may be best to order most of the 
shipping to sea or other stations.” 

Such were the instructions that a “do 
nothing” Secretary sent to the man of 
whom another naval officer had written 
three months before: “The Commander 
there | Norfolk } is the weakest of the 
weak.” 

On April 11th, Comdr. James Alden, 
was con 


then in Washington, given 


fidential orders to take charge of the 
Merrimac and deliver her to the Phila 
delphia Navy Yard, and a routine order 
was sent to Norfolk to have her pre 
pared as soon as possible with instruc 
tions to inform the Department when 
the vessel would be ready. 

The next day the Commandant tele- 


graphed the Navy Department that the 
Chief Engineer of the Yard, Robert 
Danby of Delaware, reported that it 
would take one month to prepare the 
This 
not satisfy the newly appointed Engi 
Navy, 


able, 


MerrIMac’s engines. answer did 


neer in Chief of the Benjamin 


H. Isherwood, an dynamic, 
bouncy individual with a penchant for 
needling his stuffy seniors, especially if 
they were line officers. 

He wrote out the draft of a confiden 
tial order for Welles to sign ordering 
him to Norfolk to hurry the assembling 
of the Merrimac’s engines. He arrived 
at the Navy Yard on Sunday the 14th 
In three days, with Danby’s help, he 


had steam up in this ship. 


EANWHILE, a 
Virginia seceded, 
William H. Face, 


ASSISL 


few days before 


the tug TEASER, 


master, was sent from 


Richmond to secessionists there 


in blocking the channel to Hampton 
Roads. Early in the morning of April 


17th three lightboats were towed out 


and sunk in the channel between 


Craney Island and Sewell’s Point. 


The masts of the sunken craft could 
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The Norfolk Navy Yard's location made it vital to the Union and Rebel forces. 





be seen above water, and this bad news 

was conveyed to Commodore McCauley 

in the morning. A party from the Cum 

BERLAND sounded during the day, and 

it appeared that unless more craft were 

sunk, the Merrimac could still get out. 
In Washington, General Scott was 

sending daily written reports to the 

President, including plans for using 

naval forces. Scott asked for a small 

war steamer to cruise between Alexan 

dria and the Long 

Bridge for the Ma- 

rines to assist in the 

defense of the Capi 

tal, and he suggested 

Ma- 

rines from the navy 

Philadel 

York, 


be 


that the spare 
yards at 
phia, New 
and Boston sent 
promptly to Gosport. 

Word had been re 
Washing 


evidently 


ceived in 
ton, trom 


Alden or 


of McCauley’s 


Isherwoc rd, 


vacillations under the 
pressure of his Virginia officers. Welles 
turned to Commodore Hiram Paulding 
of New York whom he had assigned 
to the 
March 


alized 


Department about the end of 


when the Secretary at last re 


that he must have near him 


a senior officer whom he could rely 
on and trust. 

It was decided that Paulding should 
go down and bolster the old man who 
also would be directed to confer with 
Commodore Pendergrast, the Com 
mander of the Home Squadron, in the 


CUMBERLAND. 


HE Secretary wrote another letter to 
McCauley, almost as weasling as the 
first, and also one to Pendergrast. Pauld- 
ing carried both to Norfolk. He took 
A. Jenkins, a 


Virginian on duty in Washington who 


along Comdr. Thornton 


was outspoken in his loyalty to the 
Union. Jenkins, respected in the Navy, 
might be able to keep his fellow Vir- 
ginians in line. 

Paulding and Jenkins, after they ar 
rived in Norfolk on April 17th, found 
they could do little. At Paulding’s sug 
gestion the CUMBERLAND was moved to 
off Yard 


grast would be better able to support 


a berth the where Pender- 


McCauley, both mentally and_physi- 
cally. The Virginians agreed to this 
the 


hostage to the CUMBERLAND’s guns. 


since city would no longer be 

But Paulding could not expedite the 
departure of the Merrimac. Her en 
gines were ready but such steps as warp- 
ing her to put her head downstream 
could be seen outside the Yard and 
would give offense. 


Alden and Isherwood remained, but 


“ MERRIMA 


they had no more success on Thursday, 
April 18th, in readying the Merrimac 
than Paulding. They obtained a small 
amount of coal and enough men to take 
the ship as far as Fortress Monroe. But 
no pilot in Norfolk would give his 
services, and the obstructions sunk in 
the channel gave McCauley an addi 
tional excuse for doing nothing. There 
was nothing for Alden and Isherwood 
to do now but carry this sad news to 
Washington. 

On Thursday the Virginia officers 
submitted their resignations, but the 
next day before dawn they found them- 
selves subject to a new authority. 

On Wednesday, April 17, 1861, the 
day Virginia seceded, Lieuts. Robert B. 
Pegram, Catesby R. Jones, and James 
H. Rochelle, U. 


to Richmond from the Navy Yard. 


S. Navy, were called 


That night they submitted their resig 
nations and the next day accepted com 
missions in the Virginia Navy from 
Governor John Letcher. Catesby Jones 
even took one along for his friend, 
Lieut. George T. Sinclair, assistant ord 
nance officer at the Navy Yard. 

The senior of the three, Pegram, re- 
ceived orders to assume control of the 
naval station at Norfolk and provide 


for its naval defense. Thursday night 


they departed in a special train, arriv- 
ing about 3 a.m. the next morning. 
With them were William B. Taliaferro, 
the senior militia officer of Virginia, 
who had orders to take command of 
the Virginia troops in Norfolk, two 
aides, and William H. Mahone, presi 
dent of the Norfolk-Petersburg Rail- 
road and an ardent secessionist. George 
T. Sinclair was routed out of his bed 
before dawn to make the major de- 
of life. 


Catesby Jones and 


cision his 
Terry Sinclair had a 
job to do. General 
Taliaferro, whose 
troops at that time 
consisted of but two 
companies of militia, 
received a_ telegram 
the 
shortly after he ar 
rived in Norfolk. “As 


we need powder, 


from governor 


MODI 


NAVY 


keep an eye for the 


article.” Jones and 
Sinclair planned to get it that night 
with the help of Captain Face of the 
Teaser, the Norfolk volunteer firemen, 
and some militia. 

At 8 p.m., Sinclair, in the name of 
Pegram, arrested the lone custodian of 


Norfolk, 


Gunner Charles 


his 
B. 


Oliver. That night, 1,300 barrels of 


the magazine at Fort 


former assistant, 
powder were loaded on barges and sent 
to Richmond without knowledge of the 
undertaking reaching the Navy Yard. 
The rest, 1,500 barrels, were loaded on 


wagons and taken inland. 


N CCAULEY was now left in the 
Navy 


Telegraphic 


Yard with only two line 
officers. communications 
with Washington were cut off. He still 
had the Marines of the Yard and a few 
Marines and sailors in the receiving 
ship, plus Pendergrast and his Cum- 
BERLAND. That afternoon the guns in 
the gun park across the river were 
ineffectually spiked with wrought-iron 
nails, all that was available, and the 
ships prepared for scuttling in case that 
should be necessary. 

With practically no military means, 
the Virginians could only bluff or, in 
today’s Pentagonese, “conduct psycho- 


logical warfare.” 
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On the morning of the 20th, William 
H. Mahone took a locomotive and a 
flatcar along his tracks toward Suffolk 
to investigate a rumor that the rail- 
road bridge across the Elizabeth River 
below the Navy Yard had been de- 
stroyed. Finding the bridge intact he 
Dismal 


continued on as far as the 
Swamp. 

On his return he executed his first 
piece of strategy for the Confederacy. 
He ordered the engineer to blow the 
whistle and ring the bell of the loco- 
motive in such a manner as to give the 
impression of several trains approach- 
ing the city. This artifice continued 
during the day and into the night with 
enthusiastic shouters riding the cars. 

The most damaging piece of misin- 
McCauley 


from the CuMBERLAND. About noon on 


formation reaching came 
Saturday, the 20th, the masthead look- 
out reported batteries being thrown up 
on the other Elizabeth 
River. There is nothing in the record 
that indicates this report was checked 


side of the 


before it was sent to McCauley. The 
Commandant sent an officer to Norfolk 
under a flag of truce to demand that 
the work be stopped. Taliaferro had 
heard nothing about this, so he sent his 
aide, Captain Heth, later a Confederate 
general, out to see McCauley. 

Heth would neither admit nor deny 
that the batteries were there, and then 
McCauley panicked. The Merrimac 
was ordered scuttled, and the giant 
shears, used to lift guns and masts into 
ships, were cut away, crashing down on 
the GerMANTowN, also ready to sail. 
This was the act that set off the chain 
of events which ended with the iron- 
clad Merrimac destroying a brave but 
helpless CuMBERLAND almost a_ year 


later. 


| peaeennnape during this time was 


ignorant of what was going on 


in Washington and nobody bothered to 
inform him. On the 17th, Scott had 
reported to the President that when a 
regiment from Boston arrived at Fort- 
ress Monroe he might be able to spare 
some troops and a capable engineer to 
supervise the defenses for the Norfolk 
Navy Yard. 

After Paulding returned with the 


news that Virginia had seceded, Welles 


September-October 1961 


wrote the orders he should 


have written to McCauley a week be- 


type of 


fore. These orders placed Paulding in 
command and directed him to get the 
ships and other U.S. property at Nor- 


folk beyond danger or destroy them. 


AULDING New 


York, Philadelphia, and Baltimore 


sent orders to 
for seamen and ships, and all officers 
in Washington were alerted to be ready 
for emergency duty. The Navy Yard 
prepared an order for combustibles, 
including twenty barrels of powder, 
and Captain Wright, the assistant to 
the Chief of Engineers, was ordered as 
the Army commander in charge of de 
fenses. Everything was ready but a 
man-of-war. 

The next morning, the Pawnee un 
der command of Stephen C. Rowan 
appeared, returning from the abortive 
Fort Sumter expedition. Lincoln wanted 
her for the patrol of the Potomac that 
Scott had recommended and Paulding 
could only obtain her after earnest 
solicitation and with the promise to 
return her at the earliest practical 
This 


whatever chance the mission ever had 


moment. reservation destroyed 
of succeeding. 

The Pawnee, crowded with officers, 
Marines, and gear departed about sun 
down and arrived at Fortress Monroe 
about 2:30 p.m. the next day, the 2oth. 

The 3rd and 4th Massachusetts were 
now at the fort, the 3rd having arrived 
that morning. This regiment, about 400 
strong, squeezed aboard the Pawnee. 
It was 8 p.m. when the Pawneg, pass 
ing Norfolk with her guns shotted, ap 
peared off the Yard. 

There is no need to recount here the 
fruitless efforts of the next eight hours. 
They are all in the “Official Records 
of the Union and Confederate Navies,” 
first series, Vol. IV, pp. 289-298. Their 
complete failure was already deter 
mined by the events that had preceded 
them. 


The blame for Norfolk, if there is 

















blame, rests with Lincoln, Welles, and 
McCauley. It also rests with Congress 
which for half a century refused to 
make the organizational reforms in the 
Navy Department that would have 
kept a man like McCauley out of such 
a responsible position or would have 
prevented Welles from drifting in office 
for a month without professional ad 
vice such as General Scott was required 
by statute to give the President and 
Secretary of War. 

The sinking and burning of the 
Merrimac turned out to be an assist 
for the Confederates. Sunk in shallow 
water, she burned only to her gun deck. 
After being raised, she was put into the 
drydock which Wright and Rodgers 
had failed to blow up. There she was 
cut down one more deck and an iron 
casemate built on her. 

Even though her battle with the 
Monitor was a draw and she was de 
stroyed by her own crew after a com 
missioned life of only two months, she 
nevertheless started a chain of events 
that brought on McClellan’s defeat and 
kept Richmond safe for two more years. 

Before that, at Bull Run, the Confed 
erates defeated a Union Army with 
U. S. Navy powder captured from the 
magazine at Norfolk by Virginia naval 


officers. 


| plantar most important of all 

in lengthening the war were those 
1,200 pieces of ordnance. Some of them 
closed the rivers of Virginia, thereby 
enabling Robert E. Lee to carry the 
conflict inland and tie down the huge 
Army of the Potomac to the defense of 
Washington. 

Union naval officers, some of whom 
had been at Norfolk, had to recapture 
these guns in hard fighting against 
Atlant Gulf 


Mississippi River. 


forts along the and 


coasts and on the 
“Great as was the loss of the ships,” 
wrote David D. Porter a quarter of a 


century later, “it was much less than 


the loss of guns.” 


Editor’s Note. 


220 is reproduced from “Naval History 


The drawing on page 


of the Civil War”; the map on page 221 
is from “American Conflict”: and the 
sketches on pages 222 and 223 are from 
“Battles and Leaders of the Civil War.” 
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Air Force Makes Ready 
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The armament pod of the B-58 Hustler bomber, above, nestles into the canoelike cavity of the larger fuel pod which is jet- 


tisoned before an attack. Below, the F-106 Delta Dart all-weather interceptor is being loaded with the solid-propelled air- 
to-air Genie rocket which has an atomic capability. The B-58 has a speed of 1,300 m.p.h. and the F-106 of 1,500 m.p.h. 
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Defense Highlights: 


Monthly Review and Outlook 











e National Defense Spurred.—The excitement over Presi- 
dent Kennedy’s urgent appeal to bolster national defense to 
the tune of an additional $3 billion has moderated. Actions 
taken indicate more concern with a broad permanent in- 
crease in strength than a rush to build up our NATO forces. 


For the Air 


seventy-one Air Guard and Reserve units, warning them to 


immediate situation the Force did alert 
be ready for active duty. Interceptor squadrons, transport 
wings, communication and radar units were called. The 
Navy is holding up “moth-balling” of some amphibious and 
ASW ships, and the Air Force has canceled deactivation of 
B-47 bombers. 

The personnel increases authorized by Congress will come 
mostly by recruiting and the draft and ordering a few Re 
serve specialists to active duty, although Defense Secretary 
McNamara has hold back the full 


authorized. 


said he will increase 

Air Force and Navy numbers, needed specifically for the 
aircraft and ships retained, will be almost as the President 
stated. The Army, already 12,000 below its old authorized 
strength, is being curtailed more drastically to 93,000 (in- 
stead of the one-million-man increase authorized). But this 
will enable it to put forces already in being in a combat-ready 
status, especially the 1st and 2nd Infantry and 2nd Armored 
Divisions now used for training. It won't allow any increase 
in the number of divisions. 

The build-up in material for the long pull is earmarked for 
conventional warfare—more ammunition, tanks, rifles, ve 
hicles, and infantry missiles for the Army; more carrier air 
craft and air-defense missiles for the Navy; and more close 
support F-105 aircraft for the Air Force. 

However, much of the increased appropriation is going tor 
“stopgap” measures. These include holding up deactivation 
of B-47 bombers and old transport aircraft and the return to 
service of moth-balled Navy transports and ASW ships. 

Congressmen refused to be daunted by the Administra- 
tion’s lack of interest in more heavy bombers. They insisted 
on keeping in the Defense bill about half a billion dollars 
for additional B-52’s or B-58’s, although Secretary McNamara 
says the money won't be spent. 

Thus Congress literally crashed through with the appro- 
priations and personnel increases requested while Congress- 
man Vinson, Chairman of the House Armed Services Com- 
mittee, said: “If this is the strength figure necessary to 
maintain peace we must maintain (this strength) until the 
peace of the world is assured beyond doubt.” He noted that 
the ups and downs of our military posture “look like a pro- 
file of the Rocky Mountains.” 

Perhaps the chairman knows a member of the Ordnance 


Association who did Herculean work during the “blood, 


September-October 1961 


sweat, and tears” days of World War II and long betore, 
and who recently gave this analysis of what generally hap 
pens when emotional America goes to war: 

1.—Smug lethargy turns into impatient and critical en 
thusiasm. 

2.—We start overestimating our enemies and underesti 
mating ourselves. We get panicky and start yelling for som« 
body to do something. The President, the Congress, and 
the politicians start demanding that everybody do the 
impossible. 

3.—Mature experience becomes a handicap 

4.—Calm judgment goes out the window 

Hysteria moves in—the sky is the limit 

Johnny-come-lately opportunists take over 
Result—we win as usual at double the cost 


Then we throw away our victory at the peace con 


ference. 


e Admiral Burke Retires.—Adm. Arleigh A. Burke has 
stepped down as the Chief of Naval Operations after serving 
in that office for a record six years. He has set a mark ot 
tireless devotion to his country and the Navy that is without 
parallel—and during a period of technological advances 
that have never been equaled. 

In turning over his command to Adm. George W. An 
derson, the retiring CNO reported: “The fleets are manned 
and ready, courageous captains and crews are ready for 
battle, our Navy is strong and alert, and all hands stand 
ready for the challenges that lie ahead.” 

A few days later, speaking as a “private citizen” (there 
are certain restrictions) he noted in referring to the present 
tension over Berlin, “Our firmness, of course, will involve 
risks—tremendous risks—but we must 


substantial accept 


them.” The Communists are “well aware of our tremendous 
strength. They question only our willingness to use it.” 

To anyone who might be tempted to miscalculate this 
mood, Admiral Burke advised that he look at the United 
States responses in wars of the past “before he projects him 


self into a fearful future.” 


bd Project Vela.—The Atomic Energy Commission’s test 
ing personnel have been busy, in spite of the test ban, pre 
paring for possible atomic shots to test inspection devices 
(Project Vela) and the peaceful uses of atomic explosions 
(Project Plowshare). Underground tunnels in the Nevada 
Range are being cleared out and tunnels excavated in New 
Mexico and Mississippi. 

AEC scientists in Project Vela are ready to proceed on 
about twelve underground nuclear blasts of various intensi 


ties. They have prepared numbers of mobile seismographi 





stations to “read out” the earth shocks in our continuing 
search for a means to detect muffled underground tests and 
distinguish them from earthquake tremors. 

Scientists reported recently to Congress that they had no 
solution yet to reliable detection of clandestine underground 
nuclear explosions. They appeared to be noncommital over 
the prospects of new findings even if the nuclear Vela tests 
are conducted. 

Project Plowshare includes a massive blasting in Alaska 
to test the feasibility of forming artificial harbors together 
with a series of small tunnel blasts to study the practicability 
of producing steam when water is poured over the molten 
residue of the explosions. 

AEC spokesmen point out that the tunnels may also be 
used for testing new weapon developments without danger 
of fallout. 

e Tiros and Trawlers.—Angry cries of “spies” by the 
Communists followed the launching of Midas, a _recon- 
naissance satellite, and Tiros a weather-observing and -re- 
porting satellite. Both orbit over Soviet-held countries about 
once every third day. The Soviet Union even had been 
invited along with other Nations to participate in our Tiros 
experiments. 

The United States should be amused since Soviet trawlers, 
profusely equipped with electronic gear, were observed 
“fishing” in the area of our latest Mercury astronaut flight. 
e Army Division Reorganization—The Army plans to 
start reorganizing its divisions early in 1962, although there 
is a rumor that Gen. Maxwell Taylor, military adviser to 
the President, may object. He supported the change to the 
present pentomic-type division. 

The change is te permit flexibility in the manning and 
arming of a division for any eventuality, building up from a 
common division base. The division base will comprise (1) 
a division headquarters and three brigade headquarters; 
(2) a combat element of division artillery (105-mm. how- 
itzers, medium artillery, and missiles) and an air-recon- 
naissance squadron of three units; (3) a combat support 
element consisting of one battalion each of engineer, signal, 
and aviation troops; and (4) a division support element 
comprising a headquarters and an administrative company 
and medical, transportation, and maintenance battalions. 

The personnel and equipment in many of the support units 
will vary according to the “mix” of combat battalions in the 
divisions. 

Chere will be tour types of divisions—Infantry, Armor, 
Airborne, and Mechanized—assigned varying numbers and 
types of infantry, tank, parachute, and mechanized infantry 
battalions. 

The division structure can be arranged to meet the general 
conditions it will be expected to face; 7.¢., a predominance 
of parachute infantry in STRAC divisions, great strength in 
armor for Europe, or mostly infantry in the southeastern 
part of the Far East. The usual strength will be 15,000 men 
and officers. 

Within there also may be considerable 


each division 
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flexibility in the make-up of each brigade by interchange of 


battalions and wise use of the division base elements. 


e More Polaris Submarines.—Ten Polaris-firing subma- 
rines recently ordered by the Navy complete the total of 
twenty-nine envisioned by the present Administration. Four- 
teen others are building, five are in commission. Congress 
authorized the Navy to buy long-lead-time items for ad- 
ditional submarines, yet no funds were earmarked for that 
purpose. Naval officials note that there will be a “Polaris 
gap” in their goal of forty-five unless they continue the 
program. 

The Communists may have caused a reexamination of 
the 29-vessel limit since they claimed to have a bigger fleet 
of atomic-powered, rocket-firing submarines than the United 
States. However, only a few conventional submarines were 
on view at a recent Soviet naval demonstration of about 
sixty ships in Leningrad. 

To meet 2-ocean needs, there eventually will be two 


squadrons of Polaris submarines stationed in the Pacific. 


e Space Detectives.—The Space Detection and Tracking 
System Center (SPADATS) for the United States has 
started operations near Colorado Springs in the North 
American Air Defense Command’s Combat Operations 
Center. Information from the Space Surveillance Facility 
(SPASUR), Naval Weapons Laboratory, Dahlgren, Va., 
on “dark” satellites and from the National Space Surveil- 
lance (SPACETRACK), 
Force Base, Mass., and other sources on known satellites is 
transmitted to SPADATS. 

Here a Philco 2000 EDPS analyzes the data, computes 


Control Center Hanscom Air 


orbits, and catalogs the information. A satellite object board 
displays the information—the current position of all man- 
made objects in space. 

SPASUR and SPACETRACK receive their data 


sensing and tracking devices in various parts of the country 


from 


and overseas. Both activities have been in operation several 
years under Navy and Air Force direction, respectively, at 
the request of the Advanced Research Projects Agency of 


the Defense Department. 


e More Missile Defense—ARPAT (Advanced Research 


Projects Agency's Terminal) is conceived as follow-on to 


Nike Zeus, top project in the Defender Program to “stop that 


missile.” ARPAT would be a defense against a wave of 
ICBM’s mixed with decoys. 

A carrier would be launched and its flight checked mo- 
mentarily ahead of the wave while numbers of small homing 
interceptor missiles would be fired. 

The Army Rocket and Guided Missile Agency is man- 
aging a development team comprised of Boeing Company, 
Hughes Aircraft Company, International Business Machines 
Corporation, and Raytheon Company. 

Data on ICBM tracking and reentry are being amassed by 
the American Mariner, a converted Liberty ship that al- 
ready has measured over forty missile reentries along the 


Atlantic Missile Range. 


ORDNANCE 





The Nuclear ‘Test Ban —A Trap 


An Editorial 


HE confused thinking so prevalent these days is no- 

where more tragic than in the area of the nuclear test 

ban. For almost three years the United States Govern 
ment has stopped its tests on the hysterical demand led by 
motion-picture stars, television personalities, and sections of 
the American and British press. To date all that we have to 
show for our pains is lost time. 

As has been said so often in these pages, time is one fac- 
tor in readiness for modern warfare which—once lost—can 
never be regained. The loss of time in being ready to wage 
war can be equated directly into loss of American lives and 
the possible loss of America itself. 

So once again it will be worth while to get back to the 
simplicities as they relate to retaliatory weapons, leaving out 
of the discussion any unknown researches the scientists in 
our laboratories have under study. 

There are today two general classes of weapons which are of 
their nature retaliatory. That is to say, the use of such weap- 
ons is dependent solely on political considerations. Retaliatory 
weapons are not used in conventional fighting because, once 
released, their effects could go far beyond the military target 
intended by the user. 

There is no telling where the damage and even the danger 
of such use will end; hence, it could extend to friend, foe 
and, indeed, to one’s own forces. Therefore, Country A may 
use retaliatory weapons only if Country B does. No one, until 
now, has questioned the right and the duty of both to have 
such weapons ready for use on the instant. 

For years there has been a great hue and cry, inspired by 
Communist chicanery, against nuclear testing. Our states- 
men of the time fell for the propaganda. They walked into 
a trap from which their successors have been hesitant to ex 
tricate themselves—and us. Now there is talk of bringing 
the matter before the United Nations! This despite the pleas 
of our own nonpolitical leaders who are well versed in the 
technology of the subject, such as the Atomic Energy Com 
mission, the Joint Congressional Committee on Atomic 
Energy, and the Joint Chiefs of Staff. 

Dr. Edward Teller leads a long line of accredited scientists 
who oppose the ban. If our military leaders were permitted 
to speak, they, too, would plead that we renounce the ban 


at once, 


F further argument is required, there is the irrefutable 

parallel in the case of the constant testing of agents for use 
in possible gas warfare. Certain war gases are retaliatory 
weapons—once released their control cannot be foretold, 
and they may reach friend as well as enemy. Decontamina- 
tion after use in the case of some agents is problematical 
over long periods of time, thus denying the use of the ter- 
rain to victor as well as to vanquished. 

But the nations of the world have been testing and de 


veloping chemical agents for use in gas warfare for the past 


forty years. The United States Army has made tremendous 
strides in the development and testing of gas weapons since 
World War I. Our armed forces were fully prepared to us¢ 
such agents in the Second World War. Although the United 
States Government is not signatory to any international agree 
ment not to use gas in war, gas has not been used in battle 
by our forces since the First World War. While we may or 
may not have a sufficient war reserve of chemical weapons, 
we are prepared to use them, and we continue to develop 
and test chemical and biological agents. 

Such is the inherent nature of retaliatory weapons. It is 
The 


by eithe 


one thing to test and develop them to the nth degree 
decision to use them rests upon the enemy: Use 
side isa political decision whether that use be in the first in 
stance or in retaliation. 

Our national survival now depends on some simple stark 
realities: (1) the capability of using nuclear weapons in 
stantly; (2) world domination by the Communists is a cet 
tainty if we do not have this capability. 

In this connection we must remember that the major por 
tion of our Defense funds has been devoted t weapons sys 


capability fully 


tems with nuclear warheads. Our nuclear 


matches that of the Communists. 
and untfor 


was rece ntly 


bee pen of Thomas E. Murray 


tunately stilled by death. He wrote with crystal clarity and 


with factual knowledge on this vital topic. A former mem 
ber of the Atomic Energy Commission, his last testament on 
this subject appeared in the winter 1961 issue of Ord: 

quarterly journal of the Foreign Policy Research Institute of 
the University of Pennsylvania. Mr. Murray wrote: 

“An advocacy of the resumption of nuclear tests is by no 
means synonymous with the wish to see the United States 
produce weapons more frightful than those which are now 
in our stockpiles. eee 

“But, although the United States might wisely decide that 
certain types of weapons should never be developed, it can 
not afford to remain blind to the possibilities now availabl 
to a power which, according to all past evidence, will not 
hesitate to exploit them in war or in blackmail. Surely, we 
cannot develc p adequate defenses for the United States in 
the next decade unless we know all that there is to be known 
about the performance characteristics of new weapons which 
not already—in the hands of the 


may soon be—if they are 


Soviets. An up-to-date program of active and passive conti 


nental defense demands constant technological research—and 
research requires testing.” 

By the time this issue of OrpNANCE appears in print, the 
decision may have been made by the President of the United 
States to resume nuclear testing. If so, the decision—long 


overdue—will be a wise one. Even then we will have lost 
priceless time and will have deprived ourselves of the techni 


cal progress that was stopped almost three years ago 





ASSOCIATION AFFAIRS 


Wisconsin Post Honors Dr. C. 8. Draper 


And New President At Annual Meeting 


meeting of the Wisconsin 
Post was held at the Falk Corporation in 
Milwaukee on May 22nd 


banquet at the Wisconsin Club. There was 


The annual 
followed by a 


1 capacity crowd to honor one of the 


Nation's leading space scientists, Dr. (¢ 


Stark Draper, and to meet the Post's new 


Alvin B 


mer Post secretary 


president-elect Goodspeed, for 


to provide the deterrents that will make 
and think 


twice before he pushes any buttons.” 


any potential aggressor stop 

He added that the progress of America 
was founded on the successful teamwork 
between private enterprise and the Gov- 
ernment, “each respecting the position of 
the other.” Mr. 
continue to 


called on the 
this 


Hendrix 


members to stimulate 


Dr. Charles S. Draper, director of the M.I.T. Aeronautics and Astronautics 
Department, left, guest speaker at the Wisconsin Post meeting, chats with 
Post President Algie A. Hendrix and Richard S. Falk, banquet chairman, right. 


Myr Goodspeed succeeded \lgi \ 


Hendrix who held the office for the past 


ree years. It was during his terms of 


thee and under his leadership that the 


tlorts to arouse membership participation 


d interest in Post activities was started 


} 


that period 


members have heard talks 


m some of the country’s top military 


industrial leaders 


redit for the excellent turnout was 


ed with Richard Falk, assistant to 


who, for 


, y } —_— 5 sins 
vear, served as general Chall 


president, Falk Corporation, 
he black-tie affai 

his “farewell address” as Post presi 

nt, Mr United States 


longer cat 


Hendrix noted the 


enjoy the luxury of get 


a year or two after a threat to 


al security occurs.” He said 


that with the period between survival and 


inihilation being measured in minutes, 


it is what we are doing in industry now 
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harmonious concept “to our employees, 
our men in government, and to the future 
leaders of our country - 

session was 


Highlighting the evening 


the address by Dr. Draper, Director of 
the Aeronautics and Astronautics Depart- 
Instrumentation 


Institute of 


head of the 
Massachusetts 


ment and 
Laboratory at 
rechnology 
Dr. Draper, who developed the guidance 
Thor, Titan, and 
told the A.O.A 
members and guests that the space flight 
\lan Shepard proved that man 


system concepts for the 


Polaris ballistic missiles, 


of Comdr 


can survive the pressures of launching 


and return, and in 
think, 
judgment, and carry out decisions 

He added that 
would billions of 


since the United States was “in the space 


a weightless condition 


still sense, communicate, exercise 
area 
that 


progress in this 
cost dollars and 


game” the American people will have to 


build up more knowledge to weigh the 
answers to such questions as the military 
usefulness of men in space. 

Other Post officers elected were Robert 
C. Uihlein, Jr., vice-president, and Robert 
C. Pratt, secretary-treasurer. Mr. Uihlein 
is president of the Joseph Schlitz Brewing 
Company, and Mr. Pratt is president of 
the Pratt Manufacturing Corporation 


West Point Buildings 
Memorialize Names Of Three 
Army Ordnance Stalwarts 


Three great names in Army Ordnance 
were permanently memorialized at West 
Point when three historic buildings, Ben 
ton, Benét, and Crozier Halls, were dedi- 
cated in ceremonies on May 25, 1961. The 
Capt. 
Benton, Class of 1842, the first instructor 
and head of the then Department of Ord 


officers honored were: James G., 


nance and Science of Gunnery at the 
\cademy. 

Maj. Gen. Stephen V. Benét, Class of 
1847, the second head of the department 
He later served seventeen years as Chief 
of Army Ordnance. 

Maj William Class of 
1876, who was a mathematics instructor 
at West 


\rmy Ordnance, also holding the position 


Gen. Crozier, 


Point and later became Chief of 


lor seventeen years. 
The old halls have been converted into 


activity centers for first classmen (sen 
iors) and their guests. 

Point, 
provide a 


West 


Situated close to scenic Trophy 


the structures built in 1837 
physical link with the heritage of 
Point's past 

The buildings, previously unnamed, are 
is known as the Ordnance 


part of what 


Compound, which for ninety years was 
used for instruction and housing by the 
The 
Point 
hill begins its descent to the 


academy's Department of Ordnance 


compound lies west of Trophy 
where the 


Hudson 


During 


River. 

first 
buildings housed the then Department of 
\rtillery. When the Department of Ord- 
founded in 


their twenty years the 


nance was 1857, they were 
used for instruction buildings by that de- 
partment. 


Chen, from 1913 to 1947 they were used 
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as living quarters for members of the Ord- 
nance detachment. In 1947 they became 
apartments for noncommissioned officers. 

The sponsors for the memorial plaques 
displayed on the buildings Maj. 
Gen. W. C. Westmoreland, Superintend- 
ent, U.S.M.A., for Captain Benton; Lieut. 
Gen. J. H. Hinrichs, Chief of Army Ord- 
nance, for General Benét; and Brig. Gen. 
Earl McFarland, U.S.A. (Ret.), 
eral Crozier. 
McFarland 
at the ceremony by Mrs. James L. Walsh, 
widow of Colonel Walsh, president of the 
A.O.A. from 1947 to 1952 


were: 


for Gen- 


General was accompanied 


A.O.A. Artillery Division 
Inspects Ground Support 
Equipment At White Sands 


The ground support equipment of the 
“glamorous” guided missiles and rocket 
systems at White Sands Missile Range, 
N. Mex., had its day on May 25th when 
it was the focus of attention of the visit- 
ing Artillery Division 

Meeting at the call of Chairman Joseph 
L. Auer, R. Hoe & Co., New York, N. Y., 
the conferees welcomed by Lieut 
Cal. F. F. 
Gen. J. G 


the Missile 


were 
Dyhrmann, acting for Maj. 
Shinkle who was away from 
Range at that time. The Di 
briefed on the mission and 


WSMR and 


ately began a tour of some of the facili- 


vision Was 


activities of then immedi 


ties. The morning was spent inspecting 
ground installations and observing a mis 
sile launching. 

Following lunch, several missile sys 
tems were described and equipment there- 
for was demonstrated and inspected. After 
observing another launching, the Division 
heard two technical papers. Lewis L. Go- 
ber, Army Ballistic Missile Agency, Red- 
Arsenal, 
Equipment—Concepts and De- 
Rocket and 


stone Ala., discussed “Ground 
Support 
sign.” Roy Pugh, Army 
Guided Missile 
Arsenal, then presented “Trends in the 
Area.” 

The full day was climaxed by a dinner 
and an address by Col. J. J. O'Connor, 
WSMR, whose talk, “Testing Artillery 
Missile Systems at WSMR,” was comple 


mented by a movie on the subject 


Agency, also of Redstone 


Ground Support Equipment 


Capt. H. F. Hardin, Jr. 
Receives Alden Award At 
Ordnance School Graduation 


Capt. Harold F. Hardin, Jr., re« 
the Association’s Alden Award at gradu- 


ation exercises of the U. S. Army Ord 


September-October 1961 


nance School, Aberdeen Proving Ground, 
Md., on June 23rd. He was 
from the Ordnance Officer Career Course 
and was cited as the outstanding student 


graduated 


of the class. 

The Alden Award, a check for $100, is 
presented by the American Ordnance As- 
sociation annually in memory of the late 
Col. Herbert W. Alden, a founder of the 
Association and for many years one of its 
most active officers. He was chief engi 
neer of the Timken-Detroit Axle Com 
pany and also chairman of the Ordnance 
Automotive Advisory Committee of the 
Society of Automotive Engineers during 
the vears between the First and Second 


World Wars. He died November 11, 1950 


The fund which provides the annual award 


was given to the Association by the com- 
pany in tribute to his outstanding work 
both as an automotive engineer and as a 
Army Ordnance, and 

also tor his loyalty to the 
Maj. Gen. Dwight E 
Chief of Army 


Reserve officer of 
Association 
Beach, Deputy 
Research and Develo; 


ment, presented 107 diplomas and ad 


dressed the graduates. A portion of his 
remarks is published on page 203 of this 
issue 


Beach was introduced by Col 


General 
H. A. Snyder, Commandant of the School 
Che master of ceremonies at the exercises 
was Maj 
of the School. The Alder 
sented by Leo A 


Arunah Strassberger, secretary 
\ward was pre 
Codd, executive vice 


president of the Association 





Capt. W. C. Hushing Describes Polaris 
System At Capital Cities Post Dinner 


Highlight of the final dinner meefing of 
the 1960-1961 


Capital Cities Post on June 27th, was a 


season conducted by the 
report on the Polaris missile 
system Capt. William C., 
Hushing, U.S.N., superintendent of ships, 


progress 
presented by 


Electric Boat Division, General Dynamics 
Corporation, Groton, Conn. 
described the rapid 


Captain Hushing 


engineering development that 
Navy to 


development so that some 


steps in 
enabled the telescope nuclear 
submarine 
classes of submarines were converted to a 
later class before they were completed 
T his phase of progress also helped to ex 
pedite Polaris submarine construction 
The captain also described some of the 


Navy to 


simulate shipboard operation of the mis- 


many devices that enabled the 


sile before a submarine was completed 


His presentation made it apparent how it 


has been possible to reduce the date of 


operational readiness for fleet ballistic 


missile submarines 

Some 130 members and guests gathered 
at Crooked Lake Hotel, 
N. Y., for the dinner and installation of 


newly elected Post officers headed by Pey 


Crooked Lake 


ton Townes, manager of integration engi 
system at the 
Pitts 


president tor the 


for the Polaris 
General Electric ( 
field, Mass. As Post 


Townes succeeds Wil 


neering 
ompany plant, 
coming year, Mr 
executive 


Water 


civilian 


\rsenal, 


who 1s a 


Watervliet 


ham Stuart 


assistant at 
vliet, N. 
Other 
include: Col 
Arsenal 


vice-pre sident - 


1961-1962 
Walter M Water 
commanding ofhcer, first 
Kenneth Hamilton, Ar 
Albany, N. Y., sec 
ond vice-president; John E. Benson, Jr., 


Watervliet 


othcers named for 
lisdale, 


vliet 
gus-Greenwood, Inc., 
secretary-treasuret 


\rsenal, 


and Rear Adm. Wilson D. Leggett 


Capt. William C. Hushing, U.S.N., center, was the guest speaker at the final 
season meeting of the Capital Cities Post. At left is William Stuart, outgoing 
Post president, who was succeeded by Peyton Townes, new president, right. 
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l ‘t.), Alco Products, Inc., 

Schenectady, N. ¥ 

resentative 
Named to the 


terms 


national Council rep 


board of directors 
Colonel Tisdale ; 


Post 


for 3-vear were 


Richard Arthur, General Electric Com- 
pany, Schenectady; Edward O. Greeson, 
Watervliet Arsenal; and Prof. A. A. K. 


Booth, Rensselaer Polytechnic Institute, 


Troy, N. Y 





A.O.A. Bomb And Warhead Group Holds 


Annual Meeting At Picatinny Arsenal 


consultants, 
and Warhead 
Section Warhead 
Ammunition Division, converged 


\rsenal, N. J., on May 4th 


members, 
Bomb 


Pe ymb, 


than 150 
the 


Mi ré 
ind gue 


Assembly 


Artillery 


sts of 
and 


on Picatinny 


Test 


repre- 


and C. Zglenicki. Naval Ordnance 
Station, China Lake, Calif., 
sented by R. G. S. Sewell and Roy Comp- 
McCleskey spoke for the 
Dahlgren, 


Was 


ton, while F R 


Naval 


Research Laboratory, 


At Bomb and Warhead group meeting are, left to right: Maj. Gen. E. P. Mechling, 
\.0.A, staff; Col. Henry N. Marsh, A.O.A. vice-president for technical operations; 


Col. S. 


R. Stribling, World War II bomb expert; 


J. H. Robinson, Picatinny Ar- 


senal; Brig. Gen. M. H. Davis, Section chairman; and Maj. Gen. W. K. Ghormley, 


Commanding General of the 


annual 


S.A 


the 


the Section’s meeting 


Gen. M. H. Davis, 1 ( Ret 


the Section, led meeting 


d papers current wat 


problen S 
d from cluster-type 


warheads for the Redeve, 


GAM-83, and 


the 


Bullpup B 


Others discussed fabrication of the 


Little John warhead skin, Navy moderni 


ation and supporting research programs, 
fragmentation warheads in space, non 
explosive warheads, and new high-strength 
steels 

\rsenal papers were 


Kohbialka, S Lerner, J 


Picatinny pre 


sented by ¢ Finn, 


Ordnance Special 


Weapons-Ammunition Command. 


Dale Davis for the glin 


Fla. 
speakers 


Va.. 


| orce Base, 


and 
Industrial included W. R. 
Porter, Martin Company, Orlando, Fla. ; 
\erojet-General Corpora- 
and R. P. 


\eronutronic Division, Ford Motor Com- 


D. Kennedy, 
tion, Downey, Calif. ; Sernka, 


pany, Newport Beach, Calif 
On May 5th the Section visited several 
tests and 


facilities to observe 


the 


arsenal 


demonstrations, tour being  inter- 
rupted briefly as members paused to listen 

broadcast of the 
of Comdr. Alan G 


traveling 


epe chal 
Shepard, Jr., 


to the space 


flight 
from Cape Canaveral, down 


range and landing in the Atlantic ocean 





Texas Post Members Combine Elections. 


Yacht Ride, Dinner, And “Space Trip” 


Texas Pe for the 1961-1962 
luly 7th at a 


guests 


at the 


and 
Port 


Turn Basin where they boarded 
Hous 


h] 


Houston 


the luxurious 95-foot yacht, Sam 


on, for a 15-mile cruise down the 


industrialized Houston ship channel 


highly 


After the 90-minute trip, they disem- 
barked at the world famous San Jacinto 
battlegrounds where they enjoyed a sump- 
tuous sea food dinner at the San Jacinto 
Inn and the 
were formally introduced. 

F. G. 
was presented with a certificate of appre- 
ciation by Post President H. A. Helms, 
Baash-Ross Division, Joy Manufacturing 


new officers and directors 


Huber, immediate past president, 


Company, the presiding officer. 

The speaker of the evening the 
new vice-president, Larry Megow of 
Hahn and Clay. His illus- 
trated talk, “Landing on the Moon,” 
a follow-up on President Kennedy's State 


was 


pictorially 


was 


of the Union message in which the Presi- 


dent requested Congress to appropriate 
$7 billion for the development of a moon 
rocket 

[The informal meeting was successfully 
concluded when every one boarded air- 
conditioned buses for a leisurely ride back 
to Port Houston. 

The newly elected officers of the Post, 
in addition to Mr. Helms, and Mr. Megow, 
Hill, 


follow- 


secretary-treasurer, H. C 
the 


are: 
Hughes Tool Company ; 
George Lenard, Cameron 
Works: L. V. Dolan, Dolan 
Sales; A. D. Blackledge, (¢ 
Iron Works; P. M. Pappas, Super Chef 
Manufacturing Company; J. D. Mamar- 


and H. H. 


and 
ing directors; 
Iron Indus- 


trial ameron 


chev, consulting engineer; 


Olson, Sheffield Steel Company 


Military Specifications 
Are Studied At Meeting Of 
A.O.A. Documentation Group 


Military standards and _ specifications 
pertaining to engineering documents were 
the subject of study, discussion, and com- 
Steering Committee, Engi- 


Produc- 


the 
Documentation 


ment by 
neering Section, 
tion Techniques Division, at its Washing- 
ton, D. C., meeting of May 23rd and 24th. 

Chairman W. W. Thomas, Radio Cor- 
poration of America, Moorestown, N. J., 
opened the meeting with a report of the 
meeting of the Committee on 
Technical Publications which he attended 
on April 26th. After reviewing the meet- 
meeting 


Special 


ing detail he noted that a joint 
was arranged, to be held in Washington, 
D. C. On September 12th, the Steering 
Committee, Documentation 


Section, will meet, and on September 13th, 


Engineering 


that Committee will hold a joint meeting 

the Steering Committee, Special 

Committee 

September 14th, the latter Steering Com- 

mittee will hold its individual meeting. 
Che 

sideration of Specification Mil-D-70327-A. 


with 


on Technical Publications. On 


Committee then moved to the con- 


Problems already encountered were dis- 
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cussed as were the adequacy of the specifi- 
cation for vendor requirements, its capa 
bility of meeting specific service and corps 
capability as a 
specification, and its ability to 
other specifications. Mil-Std-1-B and its 


needs, its procurement 


absorb 


relationship to the drawing standard Mil- 
Std-8 also were discussed. 
Configuration control was scrutinized in 


detail, and a subcommittee was established 


to recommend improvements to the cur 


rent status. In addition, several other 


subjects subsidiary to major problem 


were 


held over for later Committee action when 


areas were considered briefly but 
they can be considered in greater detail 

meeting 
} 


The Committee concluded its 


by confirming the dates of September 12th 
and 13th for its next session in Washing 


ton, D. C 





Birmingham Post Marks Armed Forces 
Day With Meeting At Redstone Arsenal 


Approximately 250 members and guests 
of the 
Ordnance 


3irmingham Post of the American 
Association visited Redstone 
Arsenal on Armed Forces Day and held 
their annual spring luncheon in the Red- 
stone Officers’ Mess. Maj. Gen. John A. 
Barclay, Jr., Deputy Commander of the 
Army Ordnance Missile Command, was 
the guest speaker. 

Col. Russell B. Sell, Commanding Of- 
ficer of the 
trict and secretary of the local Post, pre- 
sided at the Colonel Sell 


expressed his appreciation to the Redstone 


Birmingham Ordnance Dis 
luncheon. 


\rsenal personnel for their hospitality in 
arranging the transportation and _ the 
luncheon facilities. 

General Barclay welcomed the members 
and guests to the arsenal on behalf of the 
Commanding General, Maj. Gen. August 
outline of the 
Army Ord 
\rse- 
nal, and the George C. Space 
Flight stated: 
“IT am delighted to have open house and 


Schomburg. He gave an 
mission and facilities of the 
Redstone 


Marshall 


Barclay 


nance Missile Command, 


Center. General 
show some of the things which are at the 


Army Missile Development Center. The 


real purpose of our work here is to pro 
vide the best weapons system to the troops 
for their use as needed 

“The Zeus is the Number 
at this time,” General Barclay said. “Nike 
Zeus is the 


One missile 


antimissile missile system 


which the Army feels can do all that is 


expected of it—and more. A defending 
missile can be directed on a path which 
will cause it to intercept an incoming mis 
sile. Nike Zeus is the only weapon system 
under development to neutralize the su 
preme challenge of the long-range ballistic 
missile. Army Ordnance is confident that 
it can do the job of defending our popula 
tion centers in the event of a missile at 
tack.” 

He added that an Army-Industry scien- 
tifie team had successfully advanced the 
antimissile missile concept to the research 
and development matériel stage 
luncheon, the A.O.A., 


bers and guests were given 


Following mem 
a guided tour 


Armed 


Forces Day display and various demon 


through the facility, visiting the 
strations. The tour was highlighted by a 
visit to the Saturn assembly area at the 


George C. Marshall Space Flight Center 


Attending Birmingham Post meeting at Redstone Arsenal, Ala., are, left to right: 


F. H. Coupland, K. R. Daniels, and S. D. Moxley, 
Pipe Company, Birmingham, Ala.; and Col. R. 


all of the American Cast Iron 
B. Sell, Commanding Officer of 


the Birmingham Ordnance District. Mere than 250 members attended to celebrate 
Armed Forces Day, hold their annual spring luncheon, and inspect new weapons. 


September-October 1961 


where members were given a detailed 


briefing and close-up view of the impres 


sive rocket. The Saturn will be used for 


the exploration of space in the coming 
years 

[The members also viewed firing demo 
strations of the SS-10, a rocket ropelled 


tank 


through the air 


} 


ally Cal ( l 


killer that actu steered 
to its target by a soldier 
developed M72, a 


light antitank weapon, was fired for pul 


operator. The newly 


lic viewing for the first time 


The new weapon, essentially a potent 


but small rocket packed in a lig 
that 


effective 


tweight 
serves as its 
tanks and 


variety ol 


carrying case also 


launcher, is against 


armored vehicles as well as a 


battlefield fortifications, such as pillboxe . 


The rocket and launcher combinatiot 


] 


weighs about four pounds and can_ be 


carried slung over the shoulder like a 


quiver of arrows. It snaps open and can 
be ready to fire in a matter of seconds 

The members also viewed a static test 
and propulsion test firing conducted by 
personnel of the Army Rocket and Guided 
Missile Agency 

This highly interesting and informative 
field trip by 
dustry of the Birmingham Post was ar 


outstanding leaders of in 
ranged by Ordnance personnel located at 
the Birmingham Ordnance District and 


Arse nal, Ala 


the fine cooperative spirit existing betwee 


} 


Redstone It is indicative of 


the Ordnance-Industry Team in this area 


Philadelphia Post Sails To 
Fairless Steel Plant For 
Thirty-fifth Annual Meeting 
Phila 


steamer, SEA 


It was “anchors aweigh” for the 


delphia Post on board the 


Bete, for the group's thirty-fifth annual 


meeting on Friday, June 30t! 


Over 400 members manned the rails as 


the Sea BELLE got under way from the 


Philadelphia and 


Chestnut Street dock i 


headed up the Delaware River for the 


Fairless Steel Plant of the | S. Steel 


Corporation. All hands relaxed in the su 


watching the passing panorama of indus 
with pleasant 


trial centers, interspersed 


residential areas and farm lands 


| airless Works 


session was conducted by Post 


Burnham, I\ who re 


En route to the a brief 


busine Ss 


president George 


! 


ceived the reports of the secretary 


treasurer, William I. Rathgeber, Ir.. and 


] 


instructed the members on the plans for 


the tour of the steel mill. The meeting 


llent buffet lunch 
docked 


loading whart 


was followed by an exc 


eon, completed as the steamer 
abovt noon at the Fairless 
[The members were ti by bus on a 
complete tour of the v: area of the 


largest integrated steel plant mm the United 
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mill, the department where sheet is coiled 
installed 


States and at several key spots left the 


buses to observe steel pouring and fabri for shipment, and the newly 
continuous-process cold-reduction mill. 
interesting but strenuous 


refreshments 


cating operations at close hand 
From the buses operation of the coke It was an 

that 

aboard Sea BELLE especially welcome on 


ovens and blast furnaces was observed, afternoon made the 


and the walked 
ypen-hearth furnaces, the automated strip 


members through the 


the return voyage 





General Schomburg Addresses Aberdeen 
Post At Annual Meeting In Baltimore 


\ber- including recent shots of Nike 


leen Post held annually in Baltimore was 


action, 
Zeus 
The presiding Post President 
Schomburg, Charles D. Nitchie, called on Col. Leo A. 
Army Ordnance Codd, executive 
and A\.O.A,. te 


The gala dinner meeting of the 


convened this year on May 24th to honor officer, 


Maj. Gen. August Com- 


manding General of the vice-president of the 


Missile introduce the guest of honor 


Command. The reception 


Maj. Gen. August Schomburg, Commanding General, Army Ordnance Missile Com- 
mand, second from right, was guest speaker at Aberdeen Post annual meeting. 
With him are Brig. Gen. J. H. Weber, Commanding General of Aberdeen Proving 
Ground, left; C. D. Nitchie, past Post president; and W. H. Ramsey, newly elected 
president, right. The meeting was held at the Southern Hotel, Baltimore, Md. 


Hote l 


300 members in attendance 


dinner were held in the Southern 


with over 


General Schomburg, in addressing the 


gathering, outlined the Army missile pro 


gram, its origination, and present and 


future developments. The General also 


demonstrated several new experimental 
devices that are representative of some of 
the exciting results of research at 


\.0.M.¢ 


turized radio transmitters and oscillators 


These included microminia- 
ind a precision heat-seeking, infrared-de 
tecting instrument. He also demonstrated 
how fluids can be employed in guidance 
and control circuits in place of electronic 
circuits 
Throughout his presentation General 
Schomburg stressed the need for rugged- 
missile com- 


ness and simplicity in all 


ponents and assemblies. In conclusion he 


presented an excellent film on missiles in 


In preliminary business the new officers 
for 1961-1962 were intro- 
president, Walter H 


and directors 
duced. They are: 
Ramsey, chief of operations, Development 
and Proof Services, Aberdeen Proving 
vice-presidents, Richard Sanford 
manager, Space Office, Air 
Arm, Westinghouse Electric Corporation, 
and Gerald W. Hayes, chief, Plans Office, 
\berdeen Proving secretary- 
treasurer, E. B. Cummins. 


Ground ; 
Programs 


Ground ; 

The newly elected directors are: Col, 
R. R. Entwhistle, Director, 
search Wadsworth 
lowski, Development and Proof Services, 


sallistic Re- 
Laboratories ; Sad- 
\berdeen Proving Ground; E. C. Schro- 
der, Jr.. Ordnance Training Command, 
Aberdeen Proving Ground; O. W. Car- 
man, Koppers Company; Robert E. Kirby, 
Westinghouse Corporation; and Richard 


S. Dowd, Aircraft Armaments, Inc 





Science Students Honored At Meeting 
Of Yankee Post, Watertown Arsenal 


distinguished science students and Science 


At its spring meeting, sponsored by the 
Watertown Arsenal, Watertown, Mass., 
the Yankee Post was host to one hundred 
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Fair winners from New England includ- 


ing thirty Greater Boston high schools 


The program opened with a tour of the 
arsenal’s high-temperature laboratories 
and the United States Army’s first and 
only nuclear research reactor. The tour 
was preceded by a welcome from Col. 
R. B. Braid, commanding officer of the 
arsenal. 

Following the tour a reception was held 
in the arsenal’s open mess followed by 
a dinner meeting at which the 
speaker was Maj. Gen. John A. Barclay, 
Deputy Commanding General, Army Ord- 


guest 


nance Missile Command, Huntsville, Ala. 
Post President John Gannett thanked 
Colonel Braid for his hospitality and wel- 
comed the members and student guests. 
General Barclay directed his remarks 
to the science them 
an excellent concept of the achievements 
of Army Ordnance and the great op- 
portunities it offers those with engineer- 
noted that 
that 


students and gave 


ing or scientific ability. He 
the vast Ordnance establishment 
ships out millions of tons of equipment 
and expends over $3 billion yearly has a 
great need for energetic and knowledge- 
able young men. 

As an example of the complexity of 
modern ordnance and the need for tech- 
nical skill, General Barclay outlined the 
basic problems that had to be solved in 
developing the Nike Zeus antimissile mis- 
sile. He also mentioned several products 
of Army ordnance research and develop- 
ment that have contributed to improved 
industrial processes such as ceramic-tip 
ped cutting tools and a device that meas- 
ures liquid flow by means of sound waves. 
In his conclusion General Barclay said: 

“We are living in a great hour, one 
of the most challenging that Americans 
have experienced. The brightest pages of 
our Nation’s history are still unwritten— 
of this I am sure. What the hand of time 
will eventually inscribe on these pages 
will depend in large measure upon the 
determination, the vigor, and the devo- 
tion that each of us brings to the tasks 
that lie ahead.” 

The Yankee Post was acclaimed by 
many New England civic leaders and or- 
ganizations for its practical approach in 
arousing the interest of high-school sci- 
ence students in the national defense. 


Test Range Instrumentation 
Section Probes Problems 
At Meeting In California 


Test-range instruments and control sys- 


tems continue to present development 
problems as more severe requirements are 
placed upon them. Some ten of these prob- 
lems were defined and presented to panels 
of the Test Range Instrumentation Sec- 


tion, Missiles and Astronautics Division, 
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at its meeting April 11th and 12th at the 
Salton Sea Test 
Corporation in California. 


Range of the Sandia 

Led by the Section chairman, Dr. C. W. 
Miller, Aerospace Corporation, El Se- 
gundo, Calif., twenty-one Section mem- 
bers and guests heard the problems sub- 
mitted by a team from the Sandia 
Corporation, Albuquerque, N. Mex. Team 
members were T. V. Crawley, H. V. 
Fisher, A. F. Huters, K. L. Kemp, 
D. Parsons, W. M. Ray, and J. B. Wade. 

The Section was first oriented on the 
Salton Sea Test Range. 
Projects and problems then 
sented by the Sandia team, after which the 


mission of the 
were pre- 
Section members inspected the range fa- 
cilities. The panels then reconvened to 
consider the problems, including such sub- 
jects as tracking control systems, drive 
systems for tracking devices, high-speed 
large camera construction, large telescope 
design and engineering, millisecond photo- 
Also noted 
inadequate 


graphic controls, and others. 
was the regular problem of 
timely funding for test-range instrumen- 
tation. 

Following discussion periods, the panels 
prepared their summaries and presented 
them to the Section as a whole for ap- 
propriate action. 


General Zierdt Tells Of 
Antimissile Defenses At 
Volunteer Post Meeting 
grig. Gen. John G. Zierdt, Command- 
ing General, Rocket and Guided 
Missile Ala., 
guest of honor at the Volunteer Post an- 


Army 
Agency, Huntsville, was 
nual meeting, Belle Meade Country Club, 
Nashville, Tenn., on June 7th. 

Zierdt, 
Nike Zeus antimissile program since early 
1960, held the attention of his 
with his crisp presentation of the require- 


General who has directed the 


audience 


ment, development, and components of 
the Nike Zeus systems. He made it clear, 
using that the 


items and the expensive ones in the system 


activated slides, major 
were the radars and computers. The mis 
sile itself, the expendable part, although 
of advanced design, was a small part of 
the system’s costliness. 

Explaining that “it is our goal to pro- 
Nation 
fense system that will not only meet the 


vide the with an antimissile de 
threat of today but the need of tomor 
row,” he announced that a new project 
had been started to produce a “more ad- 
vanced” radar to permit tracking at ranges 
beyond our shores. 

srig. Gen. H. A. Nisley, Post president, 
on behalf of Nashville’s Mayor, Ben 
West, presented an honorary citizenship 
scroll and key to the City of Nashville to 
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General Zierdt upon the conclusion of his 
talk. 


General Nisley then introduced the in 


coming Post president, Neil H. Cargile, 


vice-president, Allan Products Inc., Nash 
ville, who in turn announced the follow- 
ing new officers and directors who will 
serve for the coming year: 

Wesley H. Dyer, 
Edwin A 


\ssociates 


Vice-presidents : 
Metal Products Company ; 
Keeble, Edwin A. Keeble and 
McDermott, 
secretary-treasurer, Dempsey 


Bernard a Ferro Corpo 


ration; 
Weaver, Jr., Turner & Weaver Insurance 
Company; and the following directors 
Frank Englert, Jr., Englert Engineering 
Capt Harold A Wells, 


Company ; pro- 


fessor of naval science and tactics, Van 
derbilt lanksley, 


remco, Council 


University; | \ 


Inc.; and national rep- 


resentative, Granville B. Bourne, Third 
National Bank, Nashville, 


\ rising vote 
Nisley for his 


Tenn 
of acclaim was accorded 
leadership 


General great 


as Post vresident during the past two 
years 


Nise ley 
speak 


In preliminary events, General 
introduced the other guests at the 
ers’ table who were Mr. Bourne, Cap 


Wells, Mr Weaver, 


Berndt, assistant 


tain and Rey 


Douglas J rector, St 
George’s Episcopal Church who delivered 
the invocation and closed the meeting with 


a benediction 





Technical Papers Feature Meeting Of 


Loading Section At Joliet Arsenal 


Representatives of thirteen industrial 
Government installa- 
Iil., for the 
annual meeting of the Loading Section, 


Bomb, Warhead and Artillery 


fourteen 
Joliet 


firms and 
tions met at Arsenal, 
Ammuni 


tion Division. Fifty-two members, con- 
sultants, and guests met May 23rd at the 
call of the Joel 
Mason & 


Company, 


Brig. Gen 


(Ret a 


chairman, 
U.S.A. 
Mason 

Ordnance Plant, Burlington, Iowa. 


G. Holmes, 
Hanger-Silas Iowa 
Gen. R. M. Hurst, Commanding 
Army Ballistic Missile 
Arsenal, Ala., 
dinner. He 


Brig 


General, Agency, 


Redstone was the guest 


speaker at reviewed — the 


Ellern is the 
Warhead and 


Division, 


at the meeting. Dr new 


chairman of the Bomb 
Artillery 


recently 


\mmunition having 
Robert I 
Mason & Hanger-Silas Mason Company, 
New York, N. Y., who is now chairman 
emeritus 
Nineteen 


succeeded Telford, 


technical 


sented during the 2-day meeting 


papers were pre 
Subj« cts 
covered included factors affecting researc] 
and design of ammunition, testing and test 
techniques gen 


equipment, production 


erally and specifically for some items of 
ammunition, ammunition renovation, and 


safety methods. Other papers covered the 


Members and consultants of the Loading Section, A.O.A. Bomb, Warhead and 
Artillery Ammunition Division, attending annual meeting at Joliet Arsenal, Ill. 


Army's missile programs and discussed 


some recent changes in management as 
well as some aspects of various weapons 
systems 

Dr. Herbert Ellern, 


Corporation, Ferguson, Mo., 


Match 
spoke briefly 


Universal 


trends of fuzes, solid rocket propellants, 
tank ammunition, extended-rang 
ss-rifle 


ammu 


nition, and recoille ammunitiot 


Safety was discussed in a separate paper 
as well as constituting an important part 


of almost all othe 


papers 





Surface Preservation 


Section Holds 


Annual Meeting At Frankford Arsenal 


Gold, tin, chromium, and other metals 


were among the subjects of papers pre- 


sented to the members of the Surface 


Preservation Section, Production Tech- 


niques Division, at its twenty-ninth meet 
ing on May 10th at Frankford 
Philadelphia, Pa 

Chairman M., 


Arsenal, 


B. Diggin, Hanson-Van 
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Blackshear M. Bryan, 
York Post president, pre- 
sents the A.O.A. Col. James L. Walsh 
Memorial Award, a sporting rifle, to 
Cadet P.G. Dombrowski for excellence 
in ordnance engineering at West Point. 


Lieut. Gen. 


left, New 


At the Air Force Academy Col. James 
Colasanti, Rocky Mountain Post presi- 
dent, presents A.O.A. Dr. Robert H. 
Goddard Memorial Award, a_ sport- 
ing rifle, to Cadet Maj. Oleg R. Komar- 
nitsky for proficiency in mathematics. 


At the Naval Academy Rear Adm. M. F. 
Schoeffel, deputy chairman, Missiles & As- 
tronautics Division, presents the Associa- 
tion's Adm. W. H. P. Blandy Memorial 
Award, an engraved shotgun, to Midship- 
man M. D. Bickel for weapons proficiency. 





le-Munning  ( 


led the 


ompany, 


forty-nine members, con 
nts, and guests who heard the 


reports, A 
presented the 


papers 
Gallaccio, Frankford Ar 
first technical paper 
Preventing 
between Metal 
L. O. Gitibert, Rock Island Ar 
“Recent Ad 
Ma- 
Preservation.” 
third paper, by C. IF. Nixon, Re 
Laboratories, GMC, Warren, Mich., 
‘Accelerated 
\dvances in Modified Salt Fog Cor 
lest Methods.” P. ¢ 


hemicals Corporation, Philadelphia, 


Recommended in 


ractice 
Dissimilar 


nes , 
then discussed 


Made in 


Surface 


vances Ordnance Corps 


rough 


lesting—Some Re 


Rech, Penn 


<¢ on “Chromium-Containing 


Coatings.” 


Plating 


ous Metal 
a : 


Defense was described 


( Rinker Rex ( orporation, 


Matawan, 


Prog- 


Nutley, N. J. The final paper, “A 


Report on the Stannate Process for 


ress 


Magnesium,” was given by H. L. Amm- 


lung, Aberdeen Proving Ground, Md 
reports were received from 


Metal 


Committee 
Dr. J. A. Stevens, Dow 
Company, Midland, Mich., on light metals 
and alloys; E. A. Stockbower, 
Ambler, Pa., on phosphate 
and conversion coatings; C. H. Sample, 
International Nickel Company, New York, 
N. Y., on electrodeposited coatings ; 
R. T. Gabbert, Sherwin-Williams 


pany, Chicago, Ill. on 


Products 


Amchem 
Products, Inc., 


and 
Com 
organic coatings. 
\ concluding feature was an animated 
film, “Corrosion in Action,” shown through 
the courtesy of the International Nickel 
(ompany. 
to hold its 
meeting on October 24th and 25th at Red 


\rsenal, Ala., 


be made 


The Section proposes next 


stone if arrangements can 





Citadel Post Marks Change Of Officers 


During Annual Banquet At Charleston 


\merican Ord: 


ance Association's 


Post climaxed the most active year 


s history at a tormal banquet h 
, 


Mark Clark Hall, 


Leadership 


( harleston, i 
shifted as 
Bird, Post 
turned over the 


William M 


preside during 1961-1962 


( adet 
Col. Samuel R 


for 1960-1961, 


presi 
gavel 


Cadet Fambrough, Jr., 


who will 
Highlighting the 


Post 


banquet was the pre 
Lieut 


been 


sentation of a resolution to 


Col. Thomas N 


faculty adviser to the Post for two years. 


Courvotsie who had 


He has relinquished his affiliation with the 
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Post because of the press of his new 


duties as assistant commandant of cadets 
he formal resolution cited Colonel Cour- 
voisie for his “interest and devotion and 
untiring performance of duty.’ 


Bird 
proud 


Following the presentation, Cadet 
spoke to the 


record the Post had made during the year 


members about the 
Che organization has been cited on num- 
erous occasions by national A.O.A. head 
quarters as being one of the top 
entire organization of 
40,000 members 


Cadet 


among the 


his 


Fambrough projected 


on the future plans of the Post, including 
an invitation to more leaders from indus- 
try to make presentations to the Post. 
He also discussed the possibilities of hav- 
ing a future placement branch supported 
by the A.O.A, 
within the Post. 
This 
have included trips to the Charleston Air 
Force Base, U. S. Naval Base, \ be rdeen 


Proving Ground, and Washington, D. C 


national headquarters 


year the activities of the group 


[he Post also featured ordnance displays 
on the campus at various times during the 
In addition the Post held monthly 
meetings with guest speakers representing 


year. 


such military establishments as the Polaris 
Missile Base, Cape Canaveral, Fort Sum 
Command. 


ter, and the Air Defense 


Projects during the year included a 


(Contintucd on 


Gen. Mark W. Clark, Superintendent of 
the Citadel, right, presents A.O.A. plaque 
and certificate to Cadet Lieut. Col. S. R. 
Bird, Post president, for outstanding serv- 
ice to the Citadel Post during 1960-1961 
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1. Main cabin 
environmental control 
system . . . cryogenic 
atmosphere supply, cooling 
system, pressurization and 
constituent controls, 

water purification 


w 2. Re-entry /emergency 

= . 
Tiel ile maelilice)| 
system 


3. ‘Back pack"’ breathing 
and.pressurization system. 


4. Secondary power 
system .. . multiple 
re-entry turbine, pump, 
el Tdileliolm@elile Maa cele lulls 
fuel supplies 


5. Attitude control system 
Md-elailelMitelicl mit) 
ello Meclifliviel Wael: icelt; 
6. Instrumentation , 
Mem illelilmelolioMelile 
physiological monitoring 
systems. . 


Manned space flight requires reliable and efficient thermal Their design reflects Garrett’s 20 years of leadership in 

developing and producing secondary power and environ- 
mental controls for aircraft and spacecraft, including 
NASA’s Project Mercury life support system. This unique 
capability offers an unequaled source of research, develop- 
ment and production to the government and industry. 


and atmospheric systems and secondary power equipment. 

Complete and integrated systems, as pictured, are being 
studied or under development at The Garrett Corporation. 
Through optimized design they offer an unmatched degree 


of compatibility and high performance. 


THE CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 
Systems and Components Jor: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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study of Civil War ordnance, the Army's 
latest small arms, and the most recent 
developments on land, on and under the 
sea, in air, and in space 

In addition to Post President Fam- 
other 1961-1962 


Cadet Jerry H. Crunkelton, vice-presi- 


brough, officers are: 
dent; Cadet Hugh Z. Graham, secretary: 
Cadet Lamar B. Logan, treasurer; and 
Cadet Tom L. Brown, registrar 


The officer of registrar is newly created, 
and this officer will be in charge of mem 
bership, which it is hoped will increase 
appreciably during the coming year 

During the awards ceremony the super- 

Mark Clark, 
the A.O.A.’s 
certificate of appreciation and the A.O.A 


intendent of the Citadel, Ger 
presented to Cadet Bird 


plaque inscribed, “For Outstanding Serv- 
ice to the Citadel Post, 1960-1961.’ 





Dixie Post Members Attend “Project 
Mobility” At Forts Eustis And Story 


Dixie Post members were included 


among the guests at the U. S. Army 
Transportation Corps exercise “Project 
Mobility” held at Fort Eustis and Fort 
Story, Va., on June 5th. 

In the morning, port terminal, rail, and 
highway operations were demonstrated as 
related to the transporting of supplies, 
equipment, and personnel. Various types 
of lifts from ship booms to traveling 
cranes were shown and specially designed 
trucks, cabs, trailers, and containers were 
used. 

The use of helicopters for transporting 
troops and supplies was demonstrated, 
and the various types of planes used for 
reconnaissance, transporting cargo, troops, 
and equipment were observed in action in 
support of a mock troop attack. The trans- 
port planes, designed for landing and tak- 
ing off in a minimum distance, could be 
maneuvered in a relatively short ground 
area and were constructed for ease of 
loading and unloading a maximum pay- 
load. 

Some specially interesting items were: 

\n experimental lift truck that could 
be moved and operated by a man standing 
or walking alongside it. 

An automobile with retractable front 
and rear wheels to ride on rails. 

A man moving a ground-effect plat- 
form on which rested a cargo packet; the 
vehicle or platform was cushioned by air 
at ten pounds per square inch pressure 

\ 69-foot 
transporting equipment. 


Redstone missile and _ its 

Beach operations were observed in the 
afternoon at Fort Story. Terminal opera- 
tions particularly adaptable to limited and 
nuclear warfare necessitate the use of 
numerous small ports, centrally controlled, 
where cargo, personnel, and equipment 
can be moved through and over beaches. 
In these operations, jeeps, tanks, bull- 
dozers, trucks, and artillery, were un- 
loaded from landing craft and amphibi- 
ous vehicles. The M113 aluminum 
armored personnel carrier transported 
combat personnel to the beach from an 
LCM. 

The unloading of cargo by helicopters 
from a moving Liberty-type ship, having 
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an extended deck on one side, was dem 
onstrated, and three cargo packets were 
removed from the ship while it was ap- 
proaching shore at full speed. The rescue 
of an Army swimmer by helicopter also 
was shown, 

The most dramatic part of the Trans- 
portation Corps presentation was made 
after dark, when several hundred troops, 
armored personnel carriers, trucks, and 
auxiliary equipment were unloaded in a 
night beach landing operation. These op- 
erations were carried out completely in 
the dark by means of infrared beams and 
detectors. 

Since this was a mock combat opera 
tion to recapture territory previously lost 
to the enemy, the first to embark were 
divers, who surveyed the beach terrain 
They were followed by landing parties in 
rubber boats, which in turn were followed 
by amphibious craft consisting of Dukws, 
APC’s, and 


other equipment were landed from LCM’s 


Bares, and Lares. Trucks, 


Television screens were set up in front 
~ the grandstand and showed a normal 
television picture of the operations being 
performed in the dark by means of ampli- 
fication of the normal moonlight or star 
light present at night 

Ten helicopters landed on a sand air 
strip surfaced with steel landing mats to 
demonstrate the means of supplying for- 
ward moving troops. This was done with 
out lights other than six hooded markers 
on the landing strip 

Three complete companies of several 
hundred personnel with auxiliary equip 
ment were landed in the dark in a total 
of twenty-nine minutes, and the final 
demonstration was a parade of all person 


nel and equipment before the grandstand 


Standards And Metrology 
Division Holds Annual 
Meeting At Albuquerque 

One hundred and sixty-two members and 
guests of the Standards and Metrology 
Albuquerque, N. Mex., 
at the call of Chairman ( 


Division met in 
Thorpe Thomp 


i 


Official U.S. Army Photograph 


ALCOA ALUMINUM 
BOOSTS 
FIREPOWER 
MOBILITY 


Think of the military concept, “Strate- 
gic, combat-ready, mobile forces,"’ and 
you're thinking a/uminum. 

Aluminum can lop off the necessary 
pounds in a tank or personnel carrier 
to make them air-transportable ... even 
air-dropable. At the same time, it can 
provide ballistic protection that's su- 
perior to other armor materials. The 
vehicle can travel faster or farther on 
its fuel. More, armor alloys continue 
to perform effectively at elevated tem- 
peratures as well as extremely low tem- 
peratures. Unlike most metals, alumi- 
num maintains or even improves its 
toughness at cryogenic temperatures. 

Aluminum has done all this. It can 
do more. No other metal combines all 
these abilities: mobility, armorability, 
flexibility, air transportability, air drop- 
ability, field weldability, designability 
and availability. And no other com- 
pany knows so much about aluminum 
as Alcoa. 

Alcoa—owner of the largest and 
most extensive R&D facility of any 
light-metals company anywhere. Alcoa 
—possessor of the biggest complex of 
aluminum fabricating plants in the 
world. Alcoa—staffed in depth to go 
to work immediately on research, de- 
velopment, production engineering or 
production of any defense requirement. 

Aluminum—metal for mobility. How 
can we help you use it to best advan- 
tage? Write: Aluminum Company of 
America, 1875-J Alcoa Building, 
Pittsburgh 19, Pa. 

















JALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 





nsporter-Erector. Prime Contractor—Boeing Airplane Company, Seattle Wash. Missile Container—Military Div. of Cessna Aircraft Co., Wichita, 
Trailer—GMC Truck & Coach Div., Pontiac, Mich 

This huge transporter-erector will carry a Minuteman 

missile to its launching site, then raise it vertically, 

ready for placement in the underground launching 

silo. Magnesium was selected for many critical parts 

MAGNESIUM LIGHTENS because of its stiffness and light weight . . . about 2250 
pounds of sheet, plate and extrusions. This is 400 

pounds less than the weight of the material originally 


MINUTEMAN CARRIER considered. 
ian The container must be light to meet highway load 


° —_ limits and rigid to protect the missile. For these 
hel DS keep it rg id reasons, all side panels, rear doors and access doors 
are made from magnesium AZ31B alloy sheet. 
In the tractor unit, magnesium sheet and extru- 
sions form the framework, panels, roof and floor. 
Even the bumper is of strong, lightweight magnesium 
alloy. Wherever a combination of light weight and 
stiffness is needed . . . for vehicle bodies, containers, 
housings, aircraft and missile structures . . . there’s a 
Dow magnesium alloy to do the job. For information, 
write THE DOW METAL PRODUCTS COMPANY, Midland, 
Michigan, Merchandising Dept. 1113DF9. 


THE DOW METAL PRODUCTS COMPANY 
Division of The Dow Chemical Company 








Magnesium alloys for 
missiles and aircraft... 


HIGH STRENGTH 
UP TO 800°F.! 


SHEET AND PLATE 





' | | 
HM21A 


EXTRUSIONS 
HM3IA 


| | 
FORGINGS 


HM21A 








4 5 6 y 
TEMPERATURE, °F. 
How thorium has extended magnesium's 
useful service temperature range. 


High service temperature range and 
light weight . designers of missiles 
and aircraft can count on both with 
Dow magnesium-thorium alloys for 
elevated temperature use. This family 
of alloys offers strength and resistance 
to creep at high temperatures. Mag- 
nesium-thorium alloys are used in the 
Polaris, Titan, Talos and Bomare 
missiles; in Agena and Scout vehicles; 
and in the F-105 aircraft. 

Forgings of Dow alloy HM21A have 
excellent mechanical properties up to 
800°F. Other alloys for extrusions, 
and sheet and plate, are available for 
use in the 300°— 800°F. range, for 
body skins, ducts, cowlings, electronic 
equipment housings, wings, fins and 
other applications. 

Dow elevated temperature magne- 
sium-thorium alloys are easily welded, 
without requiring stress relief. For 
detailed information and data, write 
THE DOW METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising 
Dept. 1155DF9. 
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son, Boston Capital Corporation, Boston, 


Mass. 
the Division was sponsored by the Al- 


This sixteenth annual 


buquerque Operations Office of the Atomic 
Energy Commission. 

At the conclusion of the meeting, Mr. 
succeeded as Division 


Thompson was 


chairman by H. C. Biggs, Sandia Corpo- 
ration, Albuquerque. Col. W. J. Darmody, 
U.S.A. (Ret.), Sheffield 


Dayton, Ohio, was named deputy chair- 


Corporation, 
man, and J. C. Moody, Sandia Corpora 
tion, became secretary 

The meeting opened with a series of 
technical papers presented by government 
and industry experts in metrology. John 
J. Riordan, Office of the Assistant Secre- 
tary of Defense (Supply and Logistics 
D. ¢ “The De- 
Defense Standards and Re- 


followed by 


Washington, discussed 
partment of 
liability Program.” He was 
Dr. W. J. National 
Standards, Washington, D. ( 


on “Systematic 


Youden, Bureau of 
, who spoke 
Errors in Standards of 
Measurement.” 

he third speaker, Lieut. Col. K. M 
Johnston, Air Matériel Command, 
Wright-Patterson Air Force Base, Ohio, 


presented “Relationship Among Calibra- 


tion, Quality, and Reliability in Produc- 
tion.” 

Che next paper, “An Ideal Approach to 
Electronic Metrology,” 
by Dr. R. W. Stolzenbach, Dayton Air 


Force Depot, Ohio, who was followed by 


was submitted 


meeting of 


White, 
Mass., 


Experience in 


Avco 


who 


Charles E 
Wilmington, 


Corporation, 
discussed “A 
Practical Electronic Me- 
trology a 

rhe sixth 
mody, U.S.A 


Approach to 


by Col. W. J. Dar 
( Ret.), discussed “An Ideal 
Metr logy . 


paper, 


Dimensional 
and the final paper, “A Practical Experi- 


ence in Dimensional Metrology,” was 


prepared by Joseph L. Bolster, General 
Electric Company, Pittsfield, Mass 

rhe luncheon was featured by the pres- 
A. V. Astin, Director, Na 
tional Bureau of Standards, Washington, 
D. C. Dr. Astin 
national Conferencs 


Paris it 
aris 


particularly with regard to the 


ence of Dr 


reported on the Inter 
Weights 


( Ictober 


and 


Measures held in 1960, 


momentous 


decision to adopt the wave length of the 


orange-red line of krypton 86 as the new 


international standard of length 


Following afternoon seminars conducted 


by the Section chairmen, the Division 


joined the Albuquerque Po , at 
and dinner whi spon- 
vas Dr 


Lawrence 


at reception 
sored. The guest of | Gerald 


W. Johnson, 


Laborator 


associat 
Radiation 
} | } ‘ 
who spoke on t peacetin al ne 
of atomic et 
On the secon 
~orts from the 
cCussiol 


[ he s¢ tours of 


the testing facilities standards 


laboratories of the si poratior 





Quad Cities-lowa Post Hears Talk On 


Space Medicine At Dubuque Meeting 


speaker Dr onstantine D J Generales, 


Che spring meeting of the Quad Cities- 
lowa Post was held on May 26th at the 
Elks Club Auditorium in Du 


lowa, in keeping with the Post's 


Dubuque 
buque, 
policy of conducting meetings in the vari 
ous industrial centers of its area. Ap- 
proximately 110 members and their guests 
were present 

Post President A. Linton Lundy opened 
the meeting with a 


to the A.O.A 


plemented it with remarks relative to the 


reading of the pre 
amble constitution and sup- 


activities of the Business Defense Services 
Administration, a meeting of which he re 
cently had attended in Washington, D. ¢ 
The report of the nominating commit- 
tee was given by Maurice A. Fraher, and 
the following nominees were unanimously 
Victor B 
president, George A. Lewthwaite; direc- 
Munford, Mr. Fraher, 
Floyd B. Selensky 


Alex 


elected President, Day ; vice 


tors, Philip S$ 
\. Linton Lundy, Jr., 
Robert A. Harvey, Martin Strietet 
Matheson, Frank McGuire, L. M 
Gifford Mast, A. A. Zuber, ar 
Pearre 

Mr. Lundy 


then introduced th 


Coordinator of Spac [edicine Researcl 
for New ¥ 

sented a 

medicine 


sp. 
pace 


Dr General 


thiec recent] ind} 
ipjects rece iV, as im 


number of papers ot 
presented at tech 
ings. He described 


steps taken in t 


, 
ne use 


altitudes, and pointed 

these experiments had pro 

test subjects 
Outlir ing the subject 

human anatomy, he showed 


dependent both 


tolerable to the 


: , 
these tolerances are 


that 


upon the position and support of the body 
, , 


frame, as well as upon the length of time 


loading is imposed. Dr. Generales fur 


Ik witl 


the flow 
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stockholders of Chance Vought Corpo 

» ration and Ling-Temco Electronics, Ipc, 

on June 30, 1961, approved plans for com 

4 ' Bining these two companies into a vast 
. company — Ling-Temco-Vought, Inc., efféec- 
tive August 31, 1961. 

Combination of these dynamic, experienced 

organizations links depth of capabilities with 

depth of management to meet the advanced 

challenges of electronics, space, com - 
cations, aircraft, and missiles. 


Ling-Temco-Vcught employs more tha 
20,000 people in the development-dnd 


production of: AEROSPACE SYSTEMS... 
ELECTRONICS... COMMUNICATION 
...- SOUND SYSTEMS... AERO SY: is 
... INFORMATION HANDLING SYSTEMS. 
sis... Ling-Temco-Vought, Inc. ...a 
industrial leader to serve America’s future 
hrough science. 












James J. Ling 
Chairman of the | 
executive committee 


@ ‘Robert McCulloch 
Chairman of the Board 





Gifford K. Johnson 
President 






Clyde Skéen 
Executive Vice-President 
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n Corr 


Ua 
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SOUND SYSTEMS 
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tec Lansing Corporat 


A 
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Attending the Forty-third Annual Meeting of the Association in Los Angeles, Calif., 
are, left to right: Rear Adm. P. D. Stroop, Chief, Bureau of Naval Weapons; Lieut. 


Gen. J. H. Hinrichs, Chief of Army Ordnance; J. 
Melson, Commander, First Fleet; Col. Henry N. Marsh, A.O.A. vice- 


Adm. C. L. 


E. Trainer, A.O.A. president; Vice 


president; and Frank Mayer, president of the Los Angeles Post which was host 
to the meeting. Admiral Melson spoke at luncheon and Admiral Stroop at dinner. 





when he carried out experiments in coop- 


erative action with Dr. von Braun to 


determine damage to organs of mice sub- 
These ex 
that 


jected to extreme “G” loads. 


periments definitely pointed out 
growth of body tissue and bone structure 
will be stunted under this type of environ 
ment, such as may be experienced on 
other planets. 

effects of 


tissue, 


He described some of the 


radiation, not only human 


but also upon the metal structure of which 


upon 


a spacecraft presumably will be con 
He pointed out the disastrous 
effect that 


from a small (pinhole) type of leak in a 


structed. 


explosion may be expected 


metallic structure at extreme altitudes 
and noted that the U.S.S.R. was conduct 
ing experiments in this field as far back as 
1951. 

Some of the troublesome effects on the 
that 


from a prolonged weightless environment, 


human anatomy may be expected 


he reported, are loss of protein in the or 


gan and tissue system and loss of calcium 
The 


ment on plant life also can be deleterious 


in the bones effect of this environ 
both because of weightlessness and radia 
tion 

Dr. Generales outlined the status of the 
Saturn project and showed slides depict- 
ing the construction of the Nova nozzle 
He pointed out that either or both of these 
projects might become obsolete due to the 
development of better solid propellants in 
the future 

He described the principle of an ap 
deeply 


paratus in which he is presently 


involved, the Biocyclothonatron, which 


combines the factors that will be experi 


enced in space flight. These experiments 


will be conducted on living organisms, 


constantly in motion in a space environ 
ment 

Dr. Generales concluded by stating that 
in the near future, with proper care, man’s 
life 


years 


span may be expected to reach 125 


as a normal condition 





Language Barrier Is Probed By A.O.A. 


Technical Publications Committee 


\ major problem of the United Nations 


communication through the language 


barrier—was introduced to the April 26th 


meeting of the Special Committee on 


lechnical Publications. Twenty-five Con 
members and guests, assembled it 


this 


mittee 
Washington, D. (¢ 
other key problems of broad scope 


received and 
from 
Government representatives 

Committee Chairman C. W. Lytle, Lytle 
Albuquerque, N Mex.., 


by announcing the 


Corporation, 
opened the meeting 
names of newly designated officers. The 
Committee deputy chairman is Arthur G., 
Norris, Vitro Engineering Company, New 
York, N. Y. Designated as secretary is 
John Hansell of the W ashington office of 


bac ke d 


Givens ot 


will be 
I. D 


home office of the Lytle 


Lytle who 


up by assistant secretary 


Corporation, 


the Albuquerque 
Corporation 

chairmen are 
John 


Indianapo- 


Standing subcommittee 
Publications, R. A 
Division, GMC, 
Publications, D. A 
Borg-Warner 
Mich. ; 


Lundstrom, Milmanco, 


Maintenance 
Allisor 


Co 


stone, 
lis, Ind.: rator 
Drenth, Ingersoll Division, 
Supply 


( orporation, Kalama Oo 


Publications, P. B 
Inc., Renton, Wash.; and 
lications, Mr. Norris, it 


other duties 


lraining Pub- 
addition to his 
T wo ad hoc committees have been es- 
tablished, with S. W. Arwine, McLaughlin 


(Continued on p. 244) 
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DISCOVERER SERIES Position EXPLORER SERIES Over 20 MIDAS General Precision has developed 
gyros to aid vital satellite General Precision and is now producing 
ee recovery programs have been components have control moment gyros to 
developed and produced for this assisted in the stabilize MIDAS satellite 
e series by General Precision launching of with reference to earth 
these satellites. when satellite is in orbit. 


ORDNANCE 





The major systems interpreted here are testimonials to General Precision’s experience in 
space. The four divisions of General Precision, Inc., are represented by some system, subsystem or 
component on nearly every satellite,space vehicle, missile and rocket now in operation or development. 

All of the corporation’s facilities are consolidated for the systems management of major new 
space and weapons projects. Thus, the comprehensive General Precision capability is now at a new 
peak potential. As a result, a satellite or space vehicle program can draw upon the services of more 
than 16,000 General Precision employees (including 4,500 scientists, engineers and technicians ) 
and well over 2% million square feet of combined floor space. 

This combination of talents and facilities, backed by the corporate financial resources of 
General Precision, Inc., makes it possible to develop, produce and manage a space system from 
concept to application. 


~ PRECISION 
AND 


OPACE 


CENTAUR A 32-\b. digital computer VENUS STUDY A balloon-borne 
with a displacement of optical astro-tracker 
less than 0.6 cubic foot developed and produced 
has been developed and by General Precision 
a i is now being produced by is being used in a series 
13” by 18%" reproductions of these General Precision of explorations to 
original paintings, suitable for framing, for this space vehicle's photograph Venus for the 
are available on request. Please write guidance system. first time from outside 
the earth's atmosphere 


on your company letterhead. 


TODAY'S DEMONSTRATED 
ACHIEVEMENTS SHAPE TOMORROW 


GPL 


GENERAL PRECISION. INC. PD [irerascor 


PRINCIPAL OPERATING SUBSIDIARY OF GENFR4! PRECISION EQUIPMENT CORPORATION LINK 


Tarrytown, N.Y 
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U. S. Army Signal Corps AN/USD-5 Combat Reconnaissance Drone 
Produced by Fairchild—Equipped with TI surveillance Sensors. 
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Research ( orporation, Washington, D. ¢ 
heading a committee to recommend stand- 
ards of levels of writing which will be 
generally acceptable in the industry. 

J. D. Duffy, Cushing & Nevell, Inc., 
New York, N. Y., 


to investigate reports on the 


will head a committee 
technical 
publications subject and to inform all 
members thereof to assure full background 
knowledge and to avoid repetition of work 
already done 

The Committee heard John C. Lawlor, 
\rmed 
Washington, D 


of cost-estimating for manuals. of overly 


Forces Supply Support Center, 


C., discuss the problems 
elaborate manuals, inadequate manuals, 
and unqualified bidders 

Several Air Force problems were 
presented by Lieut. Col. R. D 
\ir Force Headquarters, Washing 
ton, D. ¢ 


of duplication and costs between research 


Stevens, 
U.S 
The first was the minimization 
and development, and training. The timely 
processing of manuals to the troops in the 
field was next discussed, and was followed 
by discussions of supply data, operator 
data, and flight handbooks 

The chairman of the Engineering Docu- 
mentation Section, Production Techniques 
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Division, W. W. Thomas, Radio Corpora- 
tion of America, Moorestown, N. J., made 
several recommendations to the Commit- 
tee based upon his past experience. Sub- 
committees then met separately to initiate 
plans for their activities and to report 
thereon at a later date 


Steering Committee Of 
Precision Gear Section 
Probes Current Problems 


The Steering Committee of the newly 


reconstituted Precision Gear Section, 
Critical 


held two meetings within six weeks. Rec- 


Components Division, recently 
ognizing the need for prompt organiza- 
tional action and early solutions to cur- 
rent gear problems, Chairman Carl H. 
Parker, Fellows Gear Shaper Company, 
Springfield, Vt., called the second meeting 
on June 21st 

J. P. Gillilan, New Departure Division, 
GMC, Bristol, 
Critical Components Division, opened the 


Conn., chairman of the 
meeting with a specific problem involving 


design dimensions and tolerances, the 
need for industry standards, and the lack 


of suitable measuring equipment 


From this specific basis, discussion 
moved to the scope of Section responsi- 
bility and a statement of its capabilities 
Coordination of Section work with othe 
such as the Re- 


Standards and 


Divisions and Sections, 


search Division and the 
Metrology Division, also was investigated, 
as were Section relationships with outside 
agencies 

Col. Earl Wiley, chief of the Standard 
Armed Supply 
addressed the 


ization Division, Forces 


Support Center, meeting 


He discussed the standardization pro- 
grams of the Department of Defense and 
also offered to assist in arranging for the 
participation of AFSSC personnel in 
meetings 

Mr. Parker made the 
pointments: C. A. Underwood, Raytheon 


Company, Wayland, Mass., chairman, sub- 


following ap- 


section on gears and motors, with volun- 
Fox, AC Spark Plug Division, 
GMC, Milwaukee, Wis., and F. N 
Juarbe, Atlas Precision Products, 
Philadelphia, Pa., as members; Mr. Fox 
and Mr. Gillilan to investigate lubricants ; 
Paul Levi, Radio Corporation of Amer- 
ica, Moorestown, N. J., and Mr. Under- 
wood to draft a scope of activity for the 
Section. Mr 
to serve as liaison representative to the 


teers E. 


Gear 


Underwood also volunteered 


Documentation Section. 


Modern Techniques Studied 
During Meeting Of Packaging 


Division At Rossford Depot 


Modern techniques of packaging ord- 
nance matériel were subjected to the scru- 
tiny of 114 packaging experts at Rossford 
Ordnance Depot, Toledo, Ohio, on June 
6th and 7th. These packaging engineers 
had assembled from across the Nation to 
attend the meeting of the Packaging Divi- 
sion called by 
Wharton, Packaging 
Washington, D. C. 

\ series of technical “The 
State of the Art of Ordnance Packaging” 
was then presented for different ordnance 


Chairman Thomas P 


Consultants, Inc., 


papers on 


commodities. I. H. Osborn, Librascope 


Division, General Precision, Inc., Glen- 
dale, Calif., discussed fire-control pack 
Artillery packaging was then re 
Diehl, International 

Rock Island, IIl., 


Rock Island Ar- 


aging 
Joseph 

Company, 

Gillen, 


viewed by 
Harvester 
and Edwin E, 
senal, Ill 
Robert J. 
Ordnance 


Sefing, Minneapolis-Honey- 


well Division, Duarte, Calif., 
presented a paper on underwater ordnance 
packaging. This was followed by a paper 
packaging by Paul M. 


Electric Corpora- 


on electronics 
Boyer, Westinghouse 
tion, Baltimore, Md., and George Civille, 
\ir Force Logistics Command, Wright- 
Patterson Air Force Base, Ohio 

The packaging of combat and tactical 


Paul V. Ford, 


vehicles was reviewed by 


ORDNANCE 





He designed a 
new interchange 
for radio traffic 


This AMF engineer, part of an 
AMF-U.S. Army team, solved the 
problem of traffic delays and personal 
danger in manual re-connection of 
jumpers when interchanging R.F. 
transmitters and antennas. 





His solution is a push-button-op- 
erated, coaxial crossbar switching 
system, using vacuum switches for 
circuit selection. A typical system 
consists of 4 transmitter inputs, 7 
antenna outputs plus a dummy load, 
ina 4x8 matrix that can be mounted 
in a 19” rack. It can be controlled 
locally or remotely over any type of 
communication network having a 
bandwidth of at least 200 cycles. 





AMF’s coaxial crossbar switching 
system provides 100° flexibility in 
circuit path selection and accommo- 
dates power levels as high as 500,000 
watts and frequencies up to30 mega- 
cycles. It allows 100% utilization of 
all transmitting equipment. Stubs 
are automatically eliminated. 


To insure fail-safe operation, 
power is required for the vacuum 
switches only during change of con- 
dition. Selection rate: 1 per second. 
Operating transmitters are safety- 
interlocked to insure a load. There 
are no hazards from open wires or 
inadvertent application of power to 
dead-lined antennas. 


Single Command Concept 


AMF’s imagination and skills are 
organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities. 
Its purpose: to accept assignments 
at any stage from concept through 
development, production, and serv- 
ice training...and to complete them 
faster...in 
¢ Ground Support Equipment 
¢ Weapon Systems 
¢ Undersea Warfare 
* Radar 
* Automatic Handling & Processing 
¢« Range Instrumentation 
¢« Space Environment Equipment 
« Nuclear Research & Development 





GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 





AMERICAN MACHINE & FOUNDRY COMPANY 








Anti-personnel Mine Detector AN/PRS-3 (XR-12) designed 
and built for the Corps of Engineers by Texas Instruments. 
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ging Company, 
MecDermit 


utomotive Command, Center Line 


Clair | Ordnance 


arms and small-arms ammu 


Micl 
tion packaging was presented by a4 
including Al 
rms ( 
rge A 
Washington, D. ¢ W 
\rsenal, 


smal 


lravostino, Rem 
ompany, Independence, 


Mahr, Office, Chief of 
Rose 
ill, Frankford Phila 
a 

Harvey ( 
Company, Silver Spring, Md., and How 
ard W. Weiner and Robert G. Leonardi, 
both of Picatinny Arsenal, Dover, N. J., 


packaging for bombs, warheads, 


Simms, Zero Manufacturing 


discussed 
ind artillery ammunition 
The imdustry 


phase of packaging mis 


sile items 
Zero Manutacturing Company 

Fay Alford, San Bernardino, Air Ma 
\rea, Norton An 
Calif., spoke for the Ai 
Norman A. Junker, Bureau of 
Weapons, Washington, D. ( 
the Navy \rmy spokesman 
was John W \rmy 
Missile Agency, \rsen 


The meeting attendees at dint 


was discussed by T. (¢ 


teriel Force Base, 
while 


Naval 


presente d 


Force, 


phase Phe 
O'Donnell 
Redstone 


evening had the opportunity to hear Ray 
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Pittsburgh, 


Combs, 


chiet Divi- 


\. Norris, Materials 


sion, Packaging Programs Branch, Armed 


mond 


Forces Supply Support Center, Washing 
ton, D. ¢ 
On the second day, 


.. discuss packaging problems. 

meetings of the Sec 
tions and reports by their chairmen consti- 
tuted most of the agenda. However, mem 
hers were able to meet Maj. J. J. Kasmer, 
Packaging Agency, 


Mars 


chiet of the Ordnance 
and his deputy, N. J. De 


A.O.A. Honors Outstanding 
R.O.T.C. Cadets With 
Scholarship Key Awards 

Each year the honor Ordnance cadets 
in the R.O.T.¢ 


out the country are awarded the Ameri- 


units in colleges through 


can Ordnance Association Scholarship 
Key. The awards were made to the stu- 
dents named below during graduation 
exercises at the following institutions : 
University of Cadet Lieut. 
Col. Frank H Denver, Colo., 


majored in mechanical engineering. He is 


Arizona 


Scussel, 


a distinguished military student, member 
Blade and the Theta 
His branch assign- 


of Scabbard and 
Chi Social Fraternity 
Army is in Ordnance. 

Arlington State College—Cadet Col. 
Kannady, Ada, Okla., 


ment in the 


Roger D was des 


ignated a distinguished military student. 
He is a member of the ASC Engineering 
Society and Epsilon Nu Gamma Frater 
nity. He is also outstanding in the work of 
the Arlington Junior Chamber of Com- 
merce. 

Cadet Kenneth 
Villiamsport, Pa., majored 


Bucknell University 
Lee Hoover, 
in mechanical engineering. He is a mem- 
ber of Theta Chi Fraternity and served 
Men's Student 


Government. In addition, he belongs to the 


as representative in the 


American Society of Mechanical Engi- 
neers and the Pershing Rifles 
Cadet Capt. 


Angeles, 


University of California. 
Douglas H Tanimoto, Los 
Calif., is majoring in physics and is plan- 
ning to do graduate work in physics at 
the University of Oregon. He participated 
in intramural sports and was a member 
of the judicial council. He plans to enter 
the Army Ordnance Corps in the field of 
research and development 
Cadet Lieut. Col 
Buffalo, N. Y., a 

student, had the 


C anistus ollege. 


Stephen A. Maggio, 
distinguished military 
highest rating of any Canisius cadet at 
R.O.T.C, 
been active in many of the campus activi- 


summer camp in 1958. He has 


ties and has accepted a regular Army 
commission in Ordnance with a detail in 
\rmor upon graduation. 

Agricultural Cadet 
Capt. Thomas Mitchell Osmer, Lake City, 


a 


Clemson College 
majored in electrical engineering 
He was active in sports, especially varsity 
football, and the 
Phi Eta Sigma, Phi Kappa Phi, and Tau 

Beta Pi 
Scholastic 


following fraternities : 
Beta Pi. He received the Tau 
Award, AITEE-IRE 
award, and the SAME merit award. He 


Scholastic 
obtained highest honors during his four 
years academically and is listed in “Who's 
Who among College Students.” 
Dartmouth College —Cadet Arthur A 
Kolakowski, New Brunswick, N. J., is a 
government major. He participated in 
varsity football, is a member of Phi Beta 
Kappa and Phi Gamma Delta fraternities. 
He plans to do graduate work at Duke 
University. 
Detroit—Cadet Lieut. 
Bertolino, St 
Engineering, 


University of 
Col. Anthony V. 
Mo., is 
majoring in electrical engineering. He is 
a member of the Eta Kappa Nu Fraternity 


Louis, 
in the College of 


and the University of Detroit Band. He 
was an honor student in the R.O.T.C. 
University of Cincinnati.—Cadet Lieut. 
Col. Joseph Lee Kenty, Cincinnati, Ohio, 
has been designated a distinguished mili- 
tary student. He was a member of Scab- 
bard and Blade, Pershing Rifles, Phi Eta 
Sigma, Tau Beta Pi, and American So- 
for Metals. He majored in metal- 
lurgical engineering and plans to accept a 


ciety 


commission in the Army Ordnance Corps. 

The Citadel—Cadet Capt. Lawrence F. 
McDaris, Jr., Cleveland, Tenn., 
tinguished military student. He served as 


is a dis- 
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CAPABILITY IN POWER 
AND MOBILITY for defense 


Problem: carbon, lacquer and gum deposits on 
working parts of diesel engines. Needed: diesel 
lubricating oils that minimized deposits, resisted 
scratching and parts wear, eliminated ring stick- 
ing and assured open oil channels. Developed: 
“Superior Lubricants” (1935); Series II oils 
(1948) to fight excessive wear caused by 

high sulfur fuels; and Series III (1956) 

for use in today’s higher horsepower, 

higher speed engine. Research and 

testing were accomplished with 

the cooperation of major oil 

companies. To speed oil im- 

provement, Caterpillar’s 

single-cylinder test en- 

gine is now used in 67 

laboratories through- 

out the world. Among 


other accomplishments, 


Caterpillar helped develop the first military oil 

specifications and has contributed heavily in de- 

veloping current revisions. In addition, Caterpillar 

has provided members to Ordnance Engine Oil 

Reviewing Committee since its beginning. This 

is further evidence of Caterpillar’s intense 

research in all phases of equipment improve- 

+ ment—vehicle, engine and component 
' 

and allied fields. Besides research, 

Caterpillar’s experience and talent 

in engineering and manufactur- 

ing are available to meet 

your requirements. 

“ For more details, 

write for Bulletin 

No. 40-20265, Defense 

Products Department, 

Caterpillar Tractor Co., 


Peoria, Illinois. 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


WASHINGTON, D. C. 


RESEARCH * DEVELOPMENT 
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U. S. Army L23D produced by Beech Aircraft—equipped with AN/UPD-1 high- 
resolution, ground-mapping radar developed and built by TI in cooperation with 
the University of Michigan and the U. S. Army Signal Corps. 


TI IN SURVEILLANCE 
SYSTEMS 


TEXAS INSTRUMENTS 


APPARATUS 
DIVISION 


INCORPORATED 
69000 
P © BOX 6015 


LEMMON AVENUE 
DALLAS 22. TEXAS 
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sports editor of The Guidon and was a 
member of the Summerall Guards, a select 
drill team. Cadet McDaris has accepted a 
commission as second lieutenant, Ord 
Army. 


Cadet Lieut. 


nance Corps, in the Regular 
( wremont Men's ( tleae 
Col. Donald James Gross, La Jolla, Calif., 
will receive his major in chemistry. He is 
a member of the American Chemical So 
ciety and a distinguished military student 
He plans to attend the University of 
North Carolina as 


chemistry to obtain his doctor’s degree in 


a graduate student in 
chemistry after serving a tour of duty in 
the Ordnance ( orps 

Kentucky State College Ca 
Carl P. Cole, 


mathematics and physics. 


i actewre 


STs 
det Lieut. Col Lexington, 
Ky., majored in 


He led 


semesters with 


his class academically for seven 
a perfect 3.0 average. He 
leadership 


athletics, 


has demonstrated outstanding 
qualities and has excelled in 
basketball, being named an 


honorable-mention all-American. He plans 


espec ially 


to do graduate work in engineering 
Florida Southern College Cadet Col. 
Frederick r Mullens, 


majored in business administration 


Chattanooga, 


Tenn., 
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Pi Kappa Alpha 
Fraternity and also Delta Sigma Pi. He 


He is a member of the 


is accepting a commission as second lieu- 
Army Ordnance Corps. 

Institute of Technology.—Ca- 
Col. Wright, |S 
has been designated a dis- 


tenant in the 

Georgia 
det Lieut. 
Forsyth, Ga., 


James G. 
tinguished military student. He is a mem- 
ber of the Society, Pi 
Sigma, Tau Beta Pi, Phi Kappa Phi, and 


Briaerean Tau 
a member of the glee club. His major is 
engineering, and he com- 


Tech 


mechanical 


manded the Georgia Composite 
Battalion composed of the best platoons 
from each of the six arms and services at 
Georgia Tech. 

University of Georgia—Cadet Lieut 
Col. Augustine Patterson Little, III, Fort 
Benning, Ga., has been designated a dis 
tinguished military student. He is a mem 
Alpha Epsilon, Scabbard 


and was chairman of various 


ber of Sigma 
and Blade 
social been 


campus activities. He has 


selected for a commission in the Army 
Ordnance Corps 

Cadet Lieut. Col. 
Remen, Lodi, Ohio, is a dis- 


Gonzaga Universit) 
Donald J. 
tinguished military student and majored 
in mechanical engineering. He was as- 
signed as the a@jutant of the Cadet Bri- 


gade, served on the cadet judiciary board, 
and was appointed a battle group com- 
mander while in the advanced R.O.T.C. 

University of Idaho—Cadet Weldon 
Reynolds Tovey, Malad City, Idaho, is a 
distinguished military student. He majored 
engineering. He was a 
\ssoci- 


in mechanical 
member of the National Student 
ation Committee and pledged to Phi Gam- 
ma Delta Fraternity. He was a member of 
the Scabbard and Blade honorary society. 
He will be commissioned as a Regular 
Army officer in the Ordnance Corps. 
University of Illinois—Cadet Lieut. 
Smith, Oblong, IIL, has been 
military 


Col. Jerry J. 
designated as a_ distinguished 
member of the Phi 
Kappa Phi 


vice- 


student. He is a 
Upsilon and Phi 
well as 
Military 


Lambda 
fraternities as 
Phalanx 


honorary 
commander of the 
Fraternity. His scholastic record, military 
leadership, and interest in campus activi- 
ties were of the highest order. 
University of Kansas.—Cadet 
Col. Jerry Dean Roberts, Kearney, Nebr., 
has been designated a distinguished mili- 
He is majoring in industrial 


Lieut. 


tary student 
management and is on the Dean’s Honor 
List. He is an active member of Sigma 
Nu, Alpha Kappa Psi Fraternities and 
Scabbard and Blade. He belonged to the 


university varsity rifle team as well as the 


R.O.T.C. rifle team. 

Knox College.—Cadet Col. 
Thomas Madej, Chicago, IIl., was desig- 
nated as a distinguished military student. 


James 


He majored in mathematics and was a 
member of the French and German Clubs, 
Phi Beta Kappa, and R.O.T.C. drill team. 
He will be assigned to the Army Ord- 
nance Corps. 

Lafayette College—Cadet Ronald L. 
Smith, Frederick, Md., has been desig- 
nated a distinguished military student. He 
has been on the dean’s list each semester, 
is a member of the Eta Kappa Nu Engi- 
neering Fraternity and also the Kappa 
Sigma Social Fraternity. 

Lehigh University.—Cadet William 
Brady Deem, Parkersburg, W. Va., was 
a member of the Alpha Phi Omega Serv- 
ice Fraternity, Pershing Rifles, and Sigma 
Chi Fraternity. He was named to the 
dean’s list on three occasions and is a 
Phi Beta Kappa. 

Vassachusetts Institute of 

Cadet Lucheta, 


ville, Ky., 


Technology. 


Roger Angelo Louis 


majored in mechanical engi 


F. H. Scussel R. D. Kannady 
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MEN WHO KNOW FACILITIES, 
CAPACITY AND QUALITY— 
INSIST ON... 


“fabrication 
by Mahon” 


Old-time craftsmanship backed by extensive modern 
facilities (as shown in part) is the reason for Mahon’'s 
singular reputation as a supplier of fabricated parts in 
steel, alloys or aluminum. With Mahon you are sure of a 
quality product, competitively priced ...and as scheduled. 


: slur When quality and precision comes first—as with this 25 x 35-ft. heavy steel Tainter Gate for 

a flood-control dam at Waterbury, Vermont—the source should be Mahon... where fabrication 
is an art. Whether your work is mechanical or structural . . . a one-time design or a production 
run involving welding, machining or assembling . . . Mahon's Steel-Weld Division provides an 
unbeatable single-source-service. And the wealth of Mahon experience is yours to tap at no 


extra cost. Let us prove why... you too... should specify ‘‘fabrication by Mahon.” 


THE R. C. MAHON COMPANY «+ DETROIT 34, MICHIGAN 


Manufacturing Plants— Detroit, Michigan and Torrance, California 


WRITE TODAY FOR STEEL-WELD 
LITERATURE...OR FOR ON-THE-SPOT 
HELP DISCUSS YOUR PROBLEM WITH 
A MAHON FABRICATION ENGINEER. 
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Engagement displays for Nike-Zeus—the U. S. Army's anti-missile defense system, 
being developed by Bell Telephone Laboratories under a Western Electric Co. prime contract. 


Ti ENGAGEMENT DISPLAYS 
IN MISSILE SYSTEMS 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
PO BOX 6015 DALLAS 22. TEXAS 


APPARATUS 
DIVISION 





Association Affairs (Contd.) Vissouri School of Mines and Metal- 
Cadet Col. John William Ricketts, 
Boonville, Mo., 


engineering. He has accepted an appoint- 





luray 


eering, maintaining a straight “A” aver majored in mechanical 


age m military science during his four 


ears at the institute. He participated ment as second lieutenant in the Army 


actively in a number of extracurricular 


Ordnance Corps after graduation. He was 


tivities, excelling in the sport of swin president of the Pi Tau Sigma Fraternity 


and vice-president of Kappa Sigma Fra- 


ternity 


to accept ;< Regular 
Vorth Carolina State College of A&! 
Cadet Lieut. Col 


Koszewski, J1 


hn T. Moore 


a distinguished military 


Stephen Stanley 


, majored in metallurgical 


student 


was president of Sigma Chi and Delta 


Pi Ft 


resident's list He was a member of 


engineering. He is a member of the Per- 
Rifles, 


Kappa Epsilon. He will be commissioned 


iternities and was on the shing Newman Club, and Tau 


Scabbard and Black and is listed in 
“Who's Who amor \meri 
can ( 


a second lieutenant in the Army Ordnance 


( orps 


olleges and Universities.” Cadet 


S. A. Maggio T. M. Osmer L. F. MeDaris, Jr. 
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F. T. Mullens J.C. Wright, Jr. 


Roger William Lutz, majoring in indus- 
trial engineering, has been designated as 
student. He 
sportscaster for the 


a distinguished military 


served as campus 


radio station and sports editor for 
the Spectrum, the N.S.D.U student news- 
Alpha 
Epsilon Fraternity and was active in all 
sports. He will be 
sioned in the Army Ordnance Corps upon 


was 
paper. He is a member of Sigma 


intramural commis 
graduation. 

University of Notre Dame—Cadet 
Lieut. Col. Donald B. Rice, Jr., Frederick, 


W. R. Tovey A. P. Little, III 


Md., is a distinguished military student 
majoring in chemical engineering. He has 
been granted a fellowship at Purdue Uni 
versity for postgraduate study. He has 
been on the dean’s honor list, is listed in 
“Who's Who in 
Universities,” and is a member of Tau 
Beta Pi Honor Society. 
Ohio State 

William Robert 
attended the 


American Colleges and 


University—Cadet Maj 
Felder, Cleveland, Ohio, 
College of Engineering, 


majoring in industrial engineering and 


was designated a distinguished military 
He is a member of the Mershon 


Kappa 


\merican 


student 


Honorary Society, Sigma Fra- 


ternity, and the Institute of 
Industrial Engineers. 
Oklahoma.—Cadet 


University of Ste- 


D. J. Gross 
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Bourns Offers Total Transducer Capability 


Bourns offers you the full spectrum of transducer capabilities— 
research, development, production, quality control and environ- 
mental testing. From concept to completion, Bourns maintains 
rigid surveillance over the manufacture of every part of every 
instrument. 

Need transducers for position? Pressure? Acceleration? Bourns 
can fill your order for 10 units or 1000, each instrument con- 
forming exactly to your requirements, each instrument delivered 


® 


———_ 





 LAMAIAAMAL Ati iii, 


$ 


, 


Pioneers in transducers for position, pressure, acceleration. Exclusive designers 
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NUMBER 14— INSTRUMENT SERIES 


with a detailed certificate of inspection and calibration. Unusual 
problem? Bourns engineers, credited with many of the indus- 
try’s most notable innovations, will provide a solution that meets 
your specs, your budget and your deadline—a solution backed 
by an 11-year record of reliability in virtually every major U.S. 
missile and space program. 

Write for new instrument summary brochure. 


INC. INSTRUMENT BI 
OLIA AVE... RIVERSIDE. € 


‘~ toll ‘ a " 
and manufacturers of Trimpot® potentiometers. 
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expressway 
for automatic 
all-weather 
landings 


fenee The Steel Products 
AS Engineering Division of 


Kelsey-Hayes is developing the 
radar antenna mounts for 

Bell Aerosystem’s Al|-Weather 
Automatic Landing System. 
Designated AN/SPN-10 by the 
Navy, the system has been 
selected for use aboard the 
nuclear-powered aircraft carrier 
USS Enterprise and other 

large carriers. 


Since 1914, Speco has been a 
vital force in the nation’s aviation 
and defense programs . . . and 
since 1949, has provided radar 


componentry for Titan, Hawk, 
Nike-Hercules, Nike-Zeus and 
many other guidance systems. 
For further information, write 
Speco Division, Kelsey-Hayes Co., 
Springfield, Ohio. 


KELSEY 
HAYES 
GCGOMPANY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 


OPERATIONAL PLANTS: Detroit, Jackson 
and Romulus, Michigan; Los Angeles 
California; Philadelphia, Pennsylrania; 
Springfield, Ohio; Utica, New York 

Davenport, lowa; Rockford, Illinois 

Windsor and Woodstock, Ontario, Canada 
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Broad range of Dow-produced shapes for M113 at FMC’'s Ordnance Division plant 


DOW ALUMINUM 
EXTRUSIONS HELP CUT 
ARMORED VEHICLE 
WEIGHT IN HALF! 


More than 50 miles of tough aluminum extrusions from 
Dow have gone into the Army’s new M113 armored 
personnel carriers designed and built by Food 
Machinery and Chemical Corporation. The M113 is a 
rugged amphibious vehicle which weighs less than half 
as much as its predecessor all-steel carrier. On 1700-, 
3000-, 5500-, and 13200-ton presses, Dow’s Madison, 
Illinois, plant extrudes the many required shapes in 
aluminum 5083, an alloy with high strength after 
welding and excellent corrosion resistance. From years 
of extrusion experience, Dow can produce parts from 
this alloy, as well as other alloys in the 5000 series, in 
the tolerances and volume required by the M113 
program. For more information on aluminum products 
from Dow, write The Dow Metal Products Company, 
Merchandising De pt. 1101 DF9, Midland, Michigan 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 





HIGH FREQUENCY 


Puduction 


HEATING 


4 heating equipment the 
most practical and efficient 
source of heat developed for 


numerous industrial applications 


Typical uduction 
Heating Applications 


Stainless Steel Cups 
Selectively Annealed 


(INDUCTION COIL 
cup 


at: 


Flanges of cups made from type 321 
Stainiess steel are selectively annealed 
by induction heating prior to further 
forming. Flanges are heated to 2000° F 
and water quenched. Single-turn coil re- 
stricts heating to the flange area. 


ork 


return the faeleale}ichi-te| 


rolehicMelale MEa-14elaslial-talele! 


obligation 


Bellows Assembly Brazed 


IMOUCTION COIL 
ALLOY RINGS 
BRASS FITTING 


0000 





Brass bellows and copper tube are simul- 
taneously silver-alloy brazed to a brass 
fitting by induction heating. Plate-type 
induction coil produces proper temper- 
ature at each joint. 


WRITE FOR NEW LEPEL CATALOG 
VA y HIGH FREQUENCY 
PLL LABORATORIES, INC. 
55th ST. & 37th AVE., WOODSIDE 77. N.Y 
CHICAGO OFFICE: 6246 WEST NORTH AVE 
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J.D. Roberts J.T. Madej 

phen W. Winder is a distinguished mili- 
tary student, majoring in aeroengineering. 
He is a member of the Sigma Nu, Sigma 
and Phi Eta 
participated in 
a distinguished military 


Tau, Sigma fra- 


ternities. He 


Gamma 
intramural 
sports and was 
student while an undergraduate. 

Oklahoma State 
Col. Robert 


distinguished military 


University. —Cadet 
McCormick, a 
will be 


Lieut. John 


student, 
Army Ordnance 


commissioned in upon 


W.B. Deem R. L. Smith 


graduation. He majored military science 
while at the university 
Vilitary College—Cadet 


Hattori, a distinguished 


Pennsylvania 
Capt. Lowell M 
student, member of the 


military was a 


Pershing Rifles, the Political Science Club 
staff of the 


After graduate study 


and served on the college 
newspaper, Dom 
he will enter the service as a second lieu- 
Army Ordnance Corps. 

Cadet Maj. 


Francisco, Calif., 


tenant in the 
University of Santa Clara 
\hern, 


for a degree in electrical 


Paul John San 
is a candidate 
engineering. A distinguished military stu- 
dent, he is a member of the Engineering 
Society, the Irish Society, Scabbard and 
Blade, and the 
He will be 
tenant in the 

South Carolina 


Isiah O. Sewell is 


senior counseling service 


commissioned a second lieu- 
Army Ordnance Corps 
Cadet 


com- 


olle ge. 
sche duled to he 


State ( 


, ~ 


- 


- 


J. T. Moore R. A. Lucheta 


INTEGRATED 
OCEANOGRAPHIC 
EQUIPMENT 





UNDERWATER 
CAMERA 


Automatic-cycling, battery- 
powered camera for use to ultimate depths 
of 37,500 ft. Data chamber records depth, 
time, location, date, ship with each ex- 
posure. 


Grp LIGHT SOURCE 
Battery-powered, 100 watt- 


second source for photographic exploration, 
tracking of submerged submarines, etc. 
Cycling time: 12 seconds approx. Effective 
to 37,500 ft. 


Grp SONAR PINGER 
Completely automatic, bat- 


tery-powered pinger permits positioning of 
oceanographic equipment at precisely 


measured distances from bottom. 
PHOTOGRAPHY 


Two 35mm. cameras, 100 watt-second light 
source, sonar pinger in a single, integrated 
unit. Up to 500 pairs of stereo photographs 
per lowering. 


Grp SONAR THUMPER 
High-energy sound generator 


for marine geological survevs and under- 
water sound transmission studies. Emits up 
to 2 high-intensity thumps per second. 
Echoes indicate depth and bottom structure. 


OTHER EQUIPMENT 
AND SERVICES 


Underwater recorders and compasses... 
custom-designed housings for oceano 
graphic equipment. EG&G is ready to furnish 
both personnel and equipment for deep sea 
photography and seismic surveys on a con- 
tract basis. 











COMPLETE 
UNDERWATER 








Full information on all products 
and services available on request. 


Edgerton, 
Germeshausen 
& Grier, inc. 


160 BROOKLINE AVENUE, BOSTON 15, MASS. 
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pinpoint 
a NASA 


payload 


CALTECH'S JPL RANGER, 
to carry research instrument packages 
to the moon, will rely upon precision 
design, construction, testing and 
performance of Motorola electronic 
equipment. Comprehensive measurements 
on of operational and navigational data 
the aboard will be assembled for transmission 
by its Flight Data Encoder. An all 
moon... solid state Transponder generates 
requ ires the telemetry carrier, receives ground 
commands, and translates carrier 
Motorola ; . 
frequencies for two-way Doppler velocity 
systems measurements. % In laboratories and 
oe at launch site, Payload Test Sets will check 
reliability out the spacecraft RF communications 
system. At NASA’s transmitter and receiver 
sites, Calibration Beacons will check 
command transmitter performance and radiate 
precise signals to test telemetry receivers. 
% Motorola’s participation in Ranger lunar 


probes demonstrates its space communications 


capabilities for frontier programs. 


Military Electronics Division q MOTOROLA 


CHICAGO 51, Illinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East McDowell! Road 
RIVERSIDE, California, 8330 Indiana Avenue 


Qualified technical personnel 
are invited to apply 





Ask your DuPont Explosive Systems Specialist about: 





Y 


MILD DETONATING FUSE 


Protection against RF energy 


This new and unique ordnance device enables you to transmit a uniform, high- 
velocity detonation for unlimited distances — with essentially no risk of damage 
to adjacent components. 

You can get Du Pont Completely Confined Mild Detonating Fuse (MDF) in 
a variety of explosive trains, encased in concentric sheaths of metal, plastic, and 
fiberglas. It is far more insensitive to physical shock and RF energy than conven- 
tional electric systems, but can be easily fired non-electrically. 

The protective jacket shields it against stray electrical currents such as those 
emitted by radar, radio transmitters or other high energy generators. Thus, 
Completely Confined MDF protects against premature detonation. 

Also, non-electrical firing does away with the need for a source of EMF, 
enabling you to save weight by eliminating batteries. 

Now obtainable with a core load of 2 grains/ft. of either PETN or RDX and 
a detonation velocity of 6,500-7,000 meters/second, Completely Confined MDF 
offers you a fast, reliable impulse transmission medium. 

A DuPont Explosive Systems Specialist is available to help you with your 
ordnance design problems. Just write E. I. duPont de Nemours & Co. (Inc.), 
2446 Nemours Building, Wilmington 98. Delaware. 


WEAPON SYSTEMS 
FU’ SPECIALTIES 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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J. W. Ricketts S. S. Koszewski, Jr. 


missioned in the Ordnance Corps upon 
graduation. He was a member of the 
varsity football and track teams during 
his entire four years of attendance at the 
institution and participated in many cam- 
pus sports activities as well as holding 
leadership positions in student organiza- 
tions. 

South Dakota State ( ollege 
Lieut. Col 
rado Springs, Colo., has been designated 


Cadet 
Joseph Grant Morse, Colo- 


a distinguished military student. He was 
active in dramatics, speech, and musical 
activities and participated in intramural 


W.R. Felder 


sports. He is listed in “Who's Who in 
American Colleges and Universities” and 
is a member of Scabbard and Blade and 
Phi Kappa Phi honor society. 

Spring Hill College—Cadet Capt. 
James Charles Chico, Shreveport, La., 
was designated an outstanding military 
student as he demonstrated qualities in 
leadership, military knowledge, and loy- 
alty as an R.O.T.C. cadet. He majored in 
physics and is accepting an appointment 
in the Army Ordnance Corps upon com- 
pletion of his college course. 

Stanford University —Cadet Maj. John 
William Warnock, Phoenix, Ariz., was 


designated a distinguished military stu- 


S. W. Winder L. M. Hattori 
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Almost any tubing problem can be solved by 
Bundy. Engineering and design specialists at 
Bundy are experienced in working out efficient 
fabrication methods and can often come up 
with design simplifications 
which reduce costs. Reason? 
Design and mass-fabrication 
of tubing components are 
our business .. . and have 
been for a long time. And 
you can make more different 
complex bends and shapes 


: =. a PLE eS LO 
Bundy can mass-fabricate practically anything 


with Bundywelde steel tubing. It meets Govt. 
Spec. MIL-T-3520, Type III; ASTM 254; and 
SAE specifications. Call, wire, or write: Bundy 
Tubing Company, Detroit 14, Michigan. 

* * 


\ ; remark- 
ably high bursting and fatigue 


strengths. Sizes up to 5s” O.D. 


BUNDY. TUBING COMPANY 


DETROIT 14, MICH. © WINCHESTER, KY. * HOMETOWN, PA. 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY 
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Heavy Duty 
CLEVELAND 
CONTAINERS... 





P. J. Ahern E. D. Schwankl 


dent. He majored in political science and 
is presently a candidate for the Rotary 
International fellowship program. He 
served as president of his freshman resi- 
dence hall and was associate editor of the 
Scratch Sheet. He plans to continue his 
education after his active military service. 

St. John’s University—Cadet Elmer 
Donald Schwankl has been selected as a 
distinguished military student. He was 


for both 


J. W. Warnock J.G. Morse 


Inter-Plant and Regular Shipments 


There’s real economy when you transfer, store, or ship in these 
heavy duty containers and cores: versity in intramural sports. He is a 
member of the American Chemical So- 
ciety and won the St. John’s University 
Scholastic Ribbon and the St. John’s 


active during his four years at the uni- 


First — because of the rugged construction, as illustrated above 
with self-locking metal ends, they can be used over and over again. 
The heavy wall is spirally wound with multiple layers of high grade 
paperboard, closely butted and evenly bonded to give an extra 


University Expert Cadet Badge. 
Syracuse University.—Cadet Capt. 
James Frederick Pasto, Franklinville, N. 


measure of strength and utility. 


Second — our strategically located plants and modern equipment 
make prompt delivery possible at lower unit cost. 

Made in lengths and diameters to meet the needs of specific 
products. Typical uses are the packaging of metal strips, shafts, 
rods, tubes and other metal parts. They are also suitable when 
used as cores for paper rolls and fabrics, bodies for reels, and 
liners for metal drums. 


Write for our latest packaging brochure. 


THE 


Y., has been designated a distinguished 
military student. He was vice-president of 
Eta Kappa Nu, president of Pi Mu Epsi- 
lon, and secretary of Tau Beta Pi. He 
was active in Phi Kappa Phi and the cam- 
pus St. Thomas More Holy Name Society 
as well. 

University of Tennessee—Cadet Henry 
Alexander Henegar, Knoxville, Tenn., 
has been designated as a distinguished 
military student. He majored in English 
and was a member of Scabbard and Blade 

(Continued on p. 262) 


CLEVELAND CONTAINER 


Plants and COMPANY Sales Offices: 
Sales Offices: Detroit 
Cleveland ©201 BARBERTON AVE. © CLEVELAND 2, OHIO yay vere city 
Chicago West Hartford 
Memphis ALL-FIBRE CANS - COMBINATION METAL AND PAPER CANS _ Rochester, N.Y. 
Les Angeles SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES Washington, 0.C. 
rsa ly CLEVELAND CONTAINER CANADA, LIMITED oe 


Greensboro, N.C, Plants & Sales Offices: Toronto & Prescott, Ont. » Sales Office: Montreal at Cleveland H. A. Henegar 
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J. F. Pasto 





This AiResearch ultra-high tem- 
perature shutoff valve has been 
tested at 6000°F. Its development 
makes possible the use of secondary 
injection thrust vector control for 
greater simplicity and reliability. 

This high temperature capability is 
an extension of previous AiResearch 
valve and controls experience in the 
—423 to 2000°F range, 


THE 


Major breakthrough for 


missile secondary injection 


guidance systems 


and further demonstrates over-all 
capability in the design of complete 
missile and ground support systems. 
An inline poppet valve of extremely 
clean design has been produced to 
handle the high speed flow of hot, con- 
taminated gas ducted from the com- 
bustion chamber to the exhaust nozzle. 
This design will: (1) keep lodging of 
contaminants to a minimum; (2) re- 


“ona lll” 


duce turbulence and uneven wear; and 
(3) permit only a small pressure drop 
across the valve at maximum flow. 
Growth into high temperature 
ranges can be accomplished by changes 
in material without changes in the 
basic valve design. The extreme com- 
pactness and light weight of the valve 
make it ideally suited for installation 
in the isentropic spike of a plug nozzle. 


¢ Please direct inquiries to Control Systems Project, Phoenix Division 


LORPOH ATID: 


AiResearch Manufacturing Divisions 


Los Angeles 45, California «+ Phoenix, Arizona 


Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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Sperry FPS-35 radar with antenna fabricated by B-L-H. 


B-L-H fabricates giant 
USAF radar watchdogs 


Eight huge steel antennas—each weighing nearly 70 
tons, 38 ft. tall at midpoint, 125 ft. from blunted tip to 
tip—had to be fabricated. Sperry Gyroscope picked 
B-L-H. These antennas are the transmitting and sensing 
elements of the Sperry FPS-35 radars now being in- 
stalled for the nation’s new Air-Search Radar network. 

Each antenna is faced with 101 panel sections, which 
consist of steel sheets perforated with 3-in. holes on 
4-in. centers. Panels had to be fabricated with extreme 
care because construction to precise yet varying curva- 
tures and sizes is vital in preventing cumulative toler- 
ance errors that would seriously weaken the radar’s capa- 
bility. Some 50 different panel sections had to be made. 








Portage machine, one of largest ever built, checks curvature of 
radar antenna panels, gives micrometerlike direct reading to 
within .010 in. 


Most of the strength of the antennas, which must 
withstand 126 mph winds, is supplied by a network of 
supporting trusses. Fifty-two sizes of seamless steel 
tubing were used in constructing this pipework. And in 
fabricating the base structure, a steel ring of 149\4-in. 
diam. had to be turned to a flatness tolerance of .003- 
.004 inch in 360 degrees. 

Because of its broad experience, its enormous shop 
areas, and its unsurpassed facilities for the fabrication 
of large, unwieldy structures, B-L-H is able to carry out 
projects of this magnitude efficiently and economically. 
It will pay you to consult us. Write Dept. H-9 for 
further information and for illustrated literature. 


LN 
Boy 
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THIS IS AN ENEMY BOMBER. 
NORTHROP BUILDS IT. 


On a radar screen, the RP-76 target missile can look as big as the largest enemy bomber. Rocket powered, it 
flies faster than sound, operates above 70,000 feet. Yet this little giant is less than ten feet long, weighs just over 


300 pounds, and parachutes down for re-use after completing its run. It is the heart of the Army’s program for 


training the ground-to-air missile crews who guard our cities. The complete target and tracking system is made, 


managed and serviced for the Army by RAD id PLA a | E 


A DIVISION OF 


NORTHROP 
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DETECTOTEMP 
PAINT 


used on the X-15 


YIELDS VITAL 
TEMPERATURE 
DATA 


PTI 
. 
. 


J. W. Cropp 


PITT TIT rrr 





: = SF hl E. L. Wills 


and vice-president of Sigma Alpha Epsi- 
lon Fraternity. He has been assigned to 
Army Intelligence with the Ordnance 
Corps as his detail branch upon gradua- 
tion. 

Texas Technological College—Cadet 
Edward Langston Wills has been desig- 
nated as a distinguished military student. 
He was a member of AIEE-IRE, the Air 
Force drill team, and Scabbard and Blade. 
He will take a Regular Army commis- 
sion in the Ordnance Corps. 

Vanderbilt University —Cadet Lieut. 
Col. John Williamson Cropp, Wolf Point, 


— pe ee Mont., majored in geology. He was a 
1own standing tf 
DetectoTemp painted 


nose cone, 


oe ’ , member of the varsity football team and 
Ti BE? 4 Lv 4 is vice-president of Kappa Sigma Frater- 
| nity. He has been designated a distin- 
guished military student. 

Virgima Military Institute —Cadet Don- 
ald Reed Fany, Arlington, Va., has been 
designated as a distinguished military 
student. He has applied for a Regular 
Army commission and has been accepted 


by the Department of the Army for a 


Color Changing Paint Indicates rigs: caleogew =. 
er . commission in Ordnance with detail in 
Surface Temperatures and Thermal Distribution * ane 


Virginia Polytechnic Institute —Cadet 


Prior to the historic X-15 flight, 
DetectoTemp paint was applied 
on the metal nose surface of the 
craft to record ‘in-flight’ skin 
temperatures. As the X-15 
rocketed to 2905 mph, this 
unique paint progressively 
changed from its original green 
color to blue, yellow, black and 
finally brown as the surface 
temperature increased due to 
air friction. 

This dramatic application em- 
phasized the outstanding char- 


DETECTOTEMP 


Available in 4 oz. and 1 Ib. metal cans. 
36 types cover temperatures 
from 40° C to 1350°C 
Multichange paints available 
with as many as 4 color changes. 


CURTISS (2) WRIGHT 


acteristics which have proved 
DetectoTemp ideal for all ap- 
plications ranging from micro- 
miniature circuitry to large 
surface areas. Easy-to-see color 
changes represent definite tem- 
perature points and give De- 
tectoTemp the unique ability to 
indicate local temperature vari- 
ations. 

For further information on how 
this amazing product can bene- 
fit your program, phone Swin- 
burne 9-0500 or write. 


Also available 


Thermochrom 

Color changing crayons ideal for 

on-the-spot temperature checks. 
18 crayons cover temperatures from 


65°C to 670°C. 


on 


CORPORATION 


Princeton Division * 
In CANADA: Canadian Curtiss-Wrik 


Road, UO 


Princeton, New Jersey 


Ltd., Industrial Process Controls, Davis 





Lieut. Col. Jack Melvin Mendel, Rich 
mond, Va., is majoring in chemical 
engineering. He was cadet battalion com 
mander, president of the American Mili 
tary Engineers chapter, a member of Scab 
bard and Blade, and belonged to the Tau 
Beta Pi, Omicron Delta Kappa, Pi Delta 
Epsilon, and Phi Lambda Upsilon So- 
cieties. 

Western Michigan University.—Cadet 
Maj. James L. Burnside, a distinguished 
military student, has been assigned to the 
Army Ordnance Corps. He was active in 
various activities of the Cadet Brigade 
and was an active member of the Uni 
versity Industrial Management Society. 
He majored in industrial engineering. 


J. M. Mendel J. L. Burnside 
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IENTISTS AND ENGINEERS 


Support for the Pentomic Army. Powering Army scout helicopters . . . arm- 
ing and fuzing missiles and projectiles... battlefield communications and radar... 
sophisticated ordnance systems. These are among Avco’s contributions to our flexible 
striking force, the new Pentomic Army. Participating divisions: Avco-Everett Research 
Laboraiory—investigating problems in gas dynamics and space technology; Electronics 
and Ordnance Division—communications, radar, infrared, electronic control systems, 


OPPORTUNITIES FOR QUALIFIED SC 


AREER 


missile fuzing, classified ordnance; Lycoming—aircraft, marine and industrial power 
plants, missile subsystems; Nashville—aircraft and missile aluminum and stainless- 
steel structures; Research and Advanced Development Division—basic and applied 


Aveo 


AVCO CORPORATION, 76O0 THIRD AVENUE, NEW YORK 17, NEW YOR K 


UNUSUAL 


research in electronics, physical sciences and engineerin 
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FIRST successful intercept of piston aircraft by guided missile... Raytheon’s Lark. 


1960 


.. Raytheon’s Hawk. 


ee nee 





FIRST successful missile-to-missile intercept . . . Raytheon’s Hawk. 


Raytheon brings proven capability to the 


Defense against ballistic missiles is one of 
today’s most challenging technological prob- 
lems. Raytheon, since its development of 
Lark in 1950, and its participation in 1954 in 
the Wizard studies, has been working on a 
broad technological front in the development 
of systems concepts and equipments for de- 


fense against missiles and aircraft. 

The development and production by 
Raytheon, as prime contractor, of the U.S. 
Army and Marine Corps Hawk, and the 
U.S. Navy’s Sparrow III missile systems, are 
part of this broad spectrum of defense system 
capability. Allied programs include study of 














Artist’s conception of the ballistic missile challenge, 


challenge of ballistic missile defense 


Field Army Ballistic Missile Defense, devel- 
opment of the PINCUSHION and COSAR 
Advanced Radar Systems, and responsibility 
as Systems Manager for the ARPAT Missile 
Defense Research Program. 

One of the world’s largest scientific-indus- 
trial organizations, Raytheon has the proven 


capability to create the required technology 
and manage every phase of a complex 
system — from early study and design 
through development, production and field 
support of operational systems and equip- 
ment. Executive Offices, Lexington 78, 
Massachusetts. 


RAYTHEON COMPANY 


MISSILE AND SPACE 


DIVISION 











NEW DEVELOPMENTS 





Hustler's Bomb-Fuel Pod 

\ series of test drops at speeds as high 
is Mach 2 1,300 
have proved the worth of the B-58 


new “2-component” 


more than miles an 
nour 
Hustler bomber’s 
bomb and fuel pod 

Tests have been conducted successfully 
New 
Convair and the Air 
Kirtland Air 


Drops have been made at 


at Nevada and Mexico missile 


ranges by Force. 
Flights were 
N. Mex 
altitudes ranging from 1,000 feet to more 
40,000 feet, at both 
supersonic speeds. 


Shaped more like a slim fighter than 


from Force 


Base, 


than subsonic and 


1 bomber, the Hustler was designed to 


carry its nuclear bomb and part of its 
fuel externally in a streamlined droppable 
pod slung beneath the fuselage. Bombers 
Strategic Air 


(See 


now in service with the 


Command have this single pod 
photo on page 224.) 

The newer model consists of a small 
recess in the 


When the ex 


ternal fuel is expended, the pilot can shed 


bomb pod, nested into a 
top ota large fuel pod 
the lower component and fly on to the 
target 
from wing tanks 


completing the mission with fuel 


Technical Research Ship 


The technical research ship OxXForp 


(AG-159) 
the New York Naval Shipyard 


recently at 
\lthough 


the first of this type to be specifically out 


was commissioned 


tted tor research operations, OXFORD 


joins a growing list of merchant-type 


ships converted by the U. S. Navy for 
specialized duties afloat which do not re- 
quire the costly speed and armament of a 
fleet-type ship. Ships in this class include 
missile 


the AGR’s 


U.S.S. Compass ISLAND, range 


instrumentation ships and 


(ocean radar station ships) 
Che Oxrorp has been primarily equipped 


to conduct research in the reception of 


electromagnetic propagations. As modern 


ommunications methods become world- 


vide in scope and employ satellites, mic- 
tropospheric-scatter 


rowave links, and 


techniques, many phenomena are encoun 


tered which are not consistent with cur- 


rent research data. 

By equipping the OxForp with the latest 
antenna systems and measuring devices 
the Navy will have a highly sophisticated 
and mobile station which can be sent to 
various parts of the world to participate 


evaluation experiments 


in research and 
s¢ of immediate or potential military 


application of these equipments, most of 
Oxrorp’s work will be classified 
In addition to research in electromag- 
netic reception, the vessel also will be 
hydrographic and 
operations. Ox- 


SAMUEL R. 


equipped to conduct 


oceanographic research 
FORD was the former S.S 
AITKEN, a Liberty ship completed just 


after World War II. 


Tape-Controlled Gage 
Tape-controlled precision measurement 
for automating a critical phase of the Na- 
tion's missile and space program has been 
Sheffield 
Dayton, Ohio, resulting in a 16-ton system 


deve loped by the ( ‘orporation, 


Sheffield Board Chairman Louis Polk 


examines new tape-controlled gage. 


that is “commanded” by a roll of punched 
tape and can complete in two hours almost 
1,000 precise measurements of a critical 


component such as a missile nose cone 


The gage is so sensitive it can auto 


matically detect a change as small as 10 


millionths of an inch in the size of rela 


tively large internal and external meas- 


urements. It is capable of inside, outside, 


ind thickness measurements of parts of 


any shape and can quickly locate an al- 


most microscopic spot where a missile 


part might be out of tolerance. The sys- 


tem simultaneously measures the inside 


and outside dimensions or the contour of 


a part, determines wall thickness, and 


prints the results as well as providing 


visual readout. 


Typhon Missile System 


The Navy has selected the Bendix 


Corporation to develop the long-range 


[yphon missile. The Typhon weapon 


system will consist of shipboard control 
units, a radar, launching systems, and 
missiles 


lhe Applied Physics Laboratory of the 
Johns Hopkins University conducted pre 


liminary design work ior the Typhon 


missile and will have technical direction 
of its development. The shipboard elec- 
tronics, including radar and weapon-con- 
trol equipment, has been under develop- 
than a year by the 


ment for more 


Westinghouse Electric Corporation in 
Baltimore. 

When developed, the Typhon is ex- 
pected to provide the fleet with a greatly 
improved antiair warfare capability plus 
capability for engaging 
The 


range and 


an offensive 
flect 
extend the 


enemy units. system should 


greatly improve 


the accuracy, target-handling capacity, 


reaction capability of future 
When 


cruisers, 


and quick 
guided-missile warships launched 
Typhon 
both 
great 


from guided-missile 


missiles will be able to intercept 


enemy aircraft and missiles at 


ranges from primary fleet targets. 


Malleable Iron Shell 

The Army Ordnance Special Weapons- 
\mmunition Command disclosed recently 
that a method has been 
developed for the casting of artillery and 
U. S The 


new process permits the casting of shell 


revolutionary 


mortar shell for the Army 


from malleable iron instead of forged 
steel. 

\ contract for the production of 173,- 
mortar shell has 
Albion Malleable 


Iron Company, developers of the process 


800 rounds of 8l-mm 
been awarded to the 
In addition to more effective fragmenta 
tion, the new process permits production 
a noncritical material, thus making 
steel 


with 


more available for other defense 
work 

lo assure complete safety of the shell, 
a specially designed ultrasonic inspection 
device which detects and rejects unsound 
castings has been developed by Albion and 
Sperry-Rand Corporation. The lack of a 
inspection 


reliable and rapid method of 


previously had been a major stumbling 
block in efforts to develop an efficient 


production process. 


Compact Accelerometer 
\ highly accurate space-guidance in- 
that 
one-millionth the 


strument can measure forces as 


minute as pull of 
gravity from any direction has been de- 
veloped by Sperry Gyroscope Company 
Key to the operation of the most ad 


vanced inertial guidance systems, the 
device is an integrated accelerometer re 
sponsible for precisely recording an un- 


limited range of velocity changes that may 
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WHY BE TRAPPED FOR LACK OF PARTS ? 


How many of your military vehicles are just 
collecting dust for want of parts? 


They don’t have to stand idle. 


You can get any part of any U.S. made tactical 
and combat military vehicle from Napco, NOW. 
Northwestern Ordnance Division is the only com- 
mercial source in the world for such parts. What’s 
more, if we do not have a part in stock, we'll 
make it for you. 

We can supply needed parts NOW. 

We can supply needed parts this year. 


And next year. 

And for as many years as you need them, 

That’s why 40 nations look to us as their chief 
source of supply. Why not write for our Master 
Parts Catalog? It’s free for the asking. Write us 
at Minneapolis 11, Minn., U.S.A. or cable Norauto. 


2¢6, NORTHWESTERN 


a? 
ae ORDNANCE PARTS DIVISION 


ori! 


~~ NAPCO INDUSTRIES, INC. 


OTHER NAPCO DIVISIONS : Power-Pak Axle Div., Highway Safety Appliances Div., Crab Tractor Div., Federal Truck Div., Replacement Parts Div., Special Products Div. 
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occur during flight. Should an acceleration 
force equivalent to one-millionth the pull 
of gravity go undetected, a space vehicle 
whose destination is thousands of miles 
from earth could drift hundreds of miles 
off course 

In addition to detecting minute forces, 
the revolutionary device also can measure 
forces as great as thirty times the pull of 
slightly over two 


gravity. Weighing 


pounds, the compact accelerometer can 
replace a trio of single-direction acceler- 
ometers that have a combined weight and 
space requirement three times that of the 
newly developed instrument. 

The 


some twenty pounds of extra equipment 


new device also can eliminate 


presently needed to integrate the infor- 
mation supplied by the three conventional 
ccelerometers. Engineers achieved the 
compact design by developing one light- 
that 


accelerometer 


veight trame incorporates three 


separate axes. Together 


} 


hey measure forces in the three di- 


nensions of space, 


Air Track Vehicle 


Experiments will be started soon on a 
revolutionary Army vehicle designed to 
travel on water, hard surface, snow, mud, 
wr tundra. The projected vehicle would 
yperate on a continuous track of rubber- 
impregnated cells filled with low-pressure 
ir, giving the vehicle high flotation capa- 
hility and permitting it to ride over soft 
The 
probably will resemble a tank, would have 
self-cleaning tracks, 
away mud, dust, or snow. 
vehicle, called Pat, 


will provide a pre- 


terrain or water machine, which 


with air blowing 
Development of the 
for plenum air track, 
liminary investigation of the new concept 
in transportation, Plenum is an air-supply 
chamber which can be furnished with air 
automatically if pressure is lost. The cells 
self-sealing if punctured 
Pat to travel about 


would be 
Plans call for the 
on water and 50 miles 


10 miles an hour 


in hour on highways. The speed on water 


would be twice that of present amphibians. 


High-Speed Camera 


The Naval 


Ordnance Laboratory has 
Atomic 


mission a motion-picture camera for film- 


1 } 


developed for the Energy Com- 


ing and timing high-speed action simul- 
black 
Capable of exposing film at 1/50-millionth 


taneously in color and and white. 


of one second without losing picture 
quality, the camera uses a constantly open 
lens which receives the image and passes 
it to a revolving mirror. After bouncing 
the image among other mirrors and 
through several lenses, the same revolving 
mirror then literally “sprays” the image 
nto a motion-picture film strip 

In timing high-speed motion, such as a 


speeding bullet or an exploding block of 
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INT, the camera films the action with 
such accuracy that the speeding image 1s 
captured in a series of perfect, unblurred 
pictures 

The new camera, recording single-frame 
action at 20-billionths of a second while 
taking one million frames a second, is 15 
times faster than the high-speed cameras 
currently in use which take 300-billionths 
of a second to record the action in one 
frame. The ultra high-speed camera gives 
additional precision to the measurement of 
extremely fast motion found in ballistics, 
explosives, and aerodynamics 

The camera’s extremely low exposure 
feature are at- 


time and 


tributed to the first known application of 


twin-exposure 


the focal-plane-shutter principle in a mo- 


tion-picture camera. 


Precise Diesel Power 


Seven diesel-electric generating units 


provide “precise power” for the 
Advanced 
Agency ballistic missile defense research 
facility on Kwajalein Atoll in the Pacific. 


Alco Products, Inc., manufactured these 


will 


Army’s Research Projects 


The 16-cylinder, 2,110-horsepower diesel. 


units which will provide power with 


extremely accurate control of voltage and 
frequency at the power source. They will 
maintain steady-state voltage to within 
one-half of one per cent and steady-state 
one-quarter of one 
will 10,500 


power for 


frequency to within 
per cent. The 
kilowatts of 
(Pacific Range electromagnetic signature 
study), on Island. The fa- 
cility is part of ARPA’s ballistic missile 


units supply 


Pre ject Press 
Roi- Namur 


defense research program, Defender, and 


will be used with other installations te 


conduct tests in missile phenomena and 
techniques by observing 


Pacific Missile 


discrimination 
missiles launched on the 
Range. 

Each of the Alco diesel-electric gen- 
2,110- 


horsepower diesel engine which will drive 


erating units has a 16-cylinder, 
a 1,500-kilowatt Westinghouse generator 
at 900 revolutions a minute. Each engine 
will be capable of a ten per cent overload 
if an emergency should require it. 


New Tool Steel 

To help solve one of the critical prob- 
diffi- 
superstrength 


lems of space-age metallurgy—the 


culty of machining new 


metals developed for missiles, jet aircraft, 
and satellites—Continental Copper & Steel 
Industries, Inc., has developed and started 
commercial production of a new type ot 
high-speed alloy tool steel that is said to 
approach the hardness of a diamond. It 
will cut virtually all other known metals 
or alloys and, in extensive tests, has kept 
its cutting edge up to ten times as long as 
previous standard tool steels. 

A special composition of steel, contain- 
ing chromium, vanadium, tungsten, molyb- 
cobalt, plus a 
(1.15) of 


new alloy can be heat-treated and ground 


denum, and relatively 


small percentage carbon, the 
procedures. It has a 
70C, the 


wrought 


by conventional 
Rockwell 
highest 


hardness of up to 


ever achieved for any 


high-speed tool steel. 


Thin-Film Transistor 

An ultraminiature experimental transis 
tor, so small that as many as 20,000 can 
fit on a postage stamp, has been devel- 
oped by the Radio Corporation of Amer- 
ica. The transistor is made by depositing 
thin films by evaporation on an insulating 
base and is capable of shrinking the basic 
circuitry of a computer to the size of a 
book page. 

The new device, it is claimed, may open 
ultraminiature mass 


the way to new 


production transistor circuits for many 


applications, especially in electronic com- 


puters and perhaps ultimately in other 
equipment such as thin-screen wall-type 
television receivers. 

In making the transistors, an evapo- 
ration process is used to deposit successive 
thin layers of cadmium sulfide and metal 
on a glass plate, creating a device that is 
inch 


only a few ten-thousandths of an 


thick. In the evaporation process, the 


cadmium-sulfide crystals and the metal 
are heated in successive steps in a vacuum, 
turning to vapor that is collected by con- 
densation on the glass plate in the same 
manner as steam condenses in a film on a 
cooler surface held over boiling water 
By using a special mask to cover por- 
tions of the plate during the process, the 
metal layers are deposited in a pattern 
that 
to operate the transistor. 


forms the electrical contacts needed 


The completed transistor is not only 
very tiny, but it also incorporates an im- 
portant operating feature not now used 
in commercial transistors. In conventional 
transistors having comparable functions, 
electrons flow more or less freely through 
the semiconductor material between two 
of the contacts, and the third element pro- 
vides control by reducing the flow in 
varying degrees. The operating principle 
of the experimental thin-film transistor is 
exactly opposite—the insulating properties 
of the cadmium sulfide hamper the flow 
of electrons between two electrodes, and 
the third 


increasing the flow in varying degrees 


element provides control by 
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ATLAS 
MISSILE COMPLEX 


The locale . . . an isolated point of land jutting into the 
Pacific Ocean near Los Angeles. Sprinkled through this 
brush-covered area is the incongruous evidence of the 
free world’s first operating and training base for both 
intercontinental (ICBM) and _ intermediate range 
(IRBM) ballistic missiles. Suddenly, the area has 
sprouted towering gantries, huge concrete slabs, a busy 
air field, shops and offices, homes and barracks. This is 
Vandenberg Air Force Base, which has mushroomed 
into a populated, multi-billion-dollar aero-space age 
defense establishment. 


The major mission of Vandenberg is to maintain an 
operational status with ICBM’s. The base must be 
ready at a moment’s notice to blast off its “birds” with- 
out fail. Vandenberg also serves as a training site for 
SAC ICBM crews to be deployed at bases throughout 
the country. 


To insure an unfailing power supply, the Atlas Com- 
plex includes a modern power plant, comprised of six 
husky Nordberg turbocharged diesels rated 1344 hp at 
a conservative 450 rpm, giving the plant a total capac- 
ity of 8,064 hp. Each engine drives a 956 kw generator, 
and the total capacity of over 5700 kw gives the plant 
plenty of reserve capacity ...a Nordberg diesel-electric 
generating plant that assures the world that no electric 
power failure will delay the gigantic Atlas guided mis- 
siles if they must soar into space in any emergency. 


ATLANTA CLEVELAND DALLAS DULUTH HOUSTON KANSAS CITY 


ST. LOUIS © SAN FRANCISCO » TAMPA © WASHINGTON © WICHITA, KANS 


©1961, N, Mm. co, 
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MISSILE SUPPORT EQUIPMENT 


Robert S. Sartoris 





Missile Transport.—Jlo save time in 
moving huge missiles across country to 
their launching pads, NASA is studying 
the possibility of modifying a C-133 turbo- 
prop transport. One proposal under dis- 
cussion involves packaging the missile in 
1 capsule and carrying it on top of the 
C-133. The package would be designed 
for a multipurpose unit to carry other 
materials besides missiles. 

Problems faced in the proposal include 
redesign of the tail structure, with modifi- 
cations ranging from adding a few small 
outer fins for small missile capsule usage 
to a complete redesign of the tail to in- 
clude dual fins and rudders for larger cap- 
sules. 

rom wind-tunnel tests NASA believes 
the idea te 
are that, if the Government gives a go- 
ahead, a fully modified aircraft could be 


be practical, and indications 


ready within a year. 

Value of the airlift would be the sav- 
ings of delivery time and wear and tear. 
\ shipment of a large missile such as is 
on the books for future now 
would require the use of combined barge 


programs 


ind shipboard transport for, say, delivery 
from the West Coast to Canaveral. This 
would take some twenty-four days, going 
through the Panama Canal, and would 
require considerable handling of the deli- 
cate birds. Air shipment, on the other 
hand, would require a minimum of han- 
dling and reduce travel time to half a day. 

According to Marshall Flight 


Center Director Wernher von Braun, who 


Space 


is already faced with these transport prob 
lems in connection with the giant Saturn 
rocket program, the idea has considerable 
merit, and he is looking forward to fur- 


ther information. If it proves practical, 


the C-133 idea would be better than the 
lirigibles and gliders previously proposed, 


he said. 


Air Trailer —Another 
posed to NASA for missile transport is 


concept pro- 


in air trailer, a glider-type unit coupled 
to its tow plane at all times by a semi 
igid towbar. Suggested tow plane is the 


\ir Force C-130A 
on the drawing boards, is 160 


One model of the con- 
cept, now 
feet long and has a 210-foot wingspan. It 
could carry loads 24 feet in diameter, 90 
feet long, and up to 50 tons in weight. 





Vr. Sartoris ts on the staff of Boeing 


ompany, Seattle, Wash. 
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Missile Site Communications.—Com 
munications between launch sites at wide- 
spread complexes under construction has 


been a major problem to missile-using 


agencies, At the 8,000-square-mile Fair- 


child Air Force Base in Washington, the 
separate sites are linked to an underground 
control center with a toughened micro- 
wave system capable of withstanding blast 
pressures up to 25 p.s.i. 

The equipment, to ensure the Strategic 
Air Command of positive launch control 
despite malfunction, blast 
damage, has automatic trouble-finding and 


sabotage, or 


rerouting provisions. Most of the equip- 
located 
bunkers 


ment, except antenna dishes, is 


underground in concrete-steel 
twenty feet below the surface. Antennas 
are mounted on concrete pillars and en- 
closed by one-inch-thick plastic domes. 
The microwave system provides several 
voice channels to and between each launch 
site, as well as command and control cir- 
cuits that keep the control center advised 
as to the ready status of each site. 
Semihardened Titan II bases use a dif- 
ferent form of communication. For com- 
munications underground launch 
silos the Air Force UHF or 
VHF radio. Although this system lacks 
the privacy of a microwave system, it has 
the advantage of using more compact an- 
tennas that can be protected more easily 


with 
will use 


from attack. 

Deeply buried Minuteman silos will use 
still another and far more unique system. 
The radio equipment for command and 
control of these sites will use the new 
earth-current 
for added security and relative immunity 
to jamming. In this type of system the 
earth itself is used to channel a signal, 
either through its surface or the geologi- 


the surface. 


communications technique 


cal structures far below 


New Minuteman Sites——The Air Force 
has chosen two more sites for installation 
ballistic 


f Minuteman intercontinental 


missiles, raising to four the number of 
bases selected for the solid-propellant war 
rocket. Bases for 150 missiles each will 
be located at Whitman, Mo., and Minot, 
N. Dak. The sites for the six 50-missile 
squadrons will round out the currently 
planned force of 600 Minutemen. There 
are already 150 going in at Malmstrom 
AFB, Mont., and another 150 at Ells- 
worth, S. Dak. 

All bases will have underground launch- 
blast-resistant doors or 


ing silos with 


covers. The Air Force meanwhile is con- 


sidering other sites for Minuteman in 
view of cancellation of the last two squad- 
rons of liquid-fueled Titan II missiles and 
deferment of 


Minuteman missiles. 


operational rail-mounted 


Trailers for Missilemen—A new type 
being 
added to missile bases in increasing num- 


of missile support equipment is 
bers—mobile homes and trailer units for 
the thousands of technicians involved in 
site construction and operation. For ex- 
ample, the Malmstrom Minuteman site 
will require the services of more than 
1,500 persons as the assembly and check- 
out program reaches its peak late next 
year. 

Since many launch sites are located in 
remote regions or sparsely populated areas 
in order to reduce danger to near-by in- 
habitants, housing has become a serious 
problem. As a result, whole villages of 
trailers, mobile home units, and knock- 
down buildings for schools and stores are 
being collected and readied for occupancy 
by technicians and their displaced families. 
Noise.—An_ intensive of re- 
search and analysis into the problem of 


program 


acoustic vibration resulting from the 
launch of a Titan ICBM from an under- 
ground silo was successfully completed 
when the big bird was launched from its 
test facility at Vandenberg 
AFB. The launch 
solution to the problems presented by 
the roar of Titan’s 300,000-pound-thrust 
booster engines when fired from within 


silo launch 


successful confirmed 


below-ground launching facilities. 

If uncontrolled, noise generated by mis- 
sile engines could literally shake the mis- 
sile apart during the several seconds re- 
quired for it to rise out of the silo. 

Analysis of the acoustic environment 
firing, confirmed by a 


created during 


series of scale-model tests, determined 
that noise problems could be solved by 
lining the launch and exhaust ducts of the 
silo with sound-absorbing acoustical in- 
sulation. 

For the test a 3-foot-thick fiberglass 
acoustical liner was attached to the walls 
of the 28-foot-wide launch duct. A heat- 
resistant acoustical material was also in- 
stalled throughout the two exhaust ducts 
on each side of the central duct. 

The success of the launch tests was such 
that plans for additional test launchings 
may now be canceled. 
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As cipal instrumentation contractor for Project Rover, 
GEG is arena at Ty ay the central problems of 


p outer + goede exploration. 


nuclear 
A con "instrumentation and data tion system 


EG&G is of ic im ce in 
of Rover's a asi imporan engines, 
ratory. 


sees he Lo Alanon Scent applied to the 


system 
solution of problems of heat 


or neutronics, 


dynamics and general control, 


es energy to 





OG instreneatsiien ie:aies dt Werke te the « cation 


uses (Gnome) an the 


enel regres Se Seren uclear explosions 


vee In oceanography, EG&G equi t is probing 


the ultimate ocean 





An informative brochure which 


describes the breadth and depth of EG&G's capabilities 


is available on request. 


For information about.employment with this 


unique, 


write in confidence to 


berg. i qualified eee will receive 


consideration for employment without regard to race, 
origin. 


EDGERTON, GERMESHAUSEN & GRIER, INC. 


160 BROOKLINE AVE., BOSTON 15, MASSACHUSETTS + TEL. COPLEY 7-9700 » CABLE: EGGINC, BOSTON; TWX: BS 1099 


WESTERN OPERATIONS: P.O. BOX 1912, LAS VEGAS, NEV. — SANTA 


AIRPORT, P.O. BOX 98, GOLETA, CALIF, 





SEALED 
IN A 
SEGRET 
SILO 


Somewhere in a wasteland, the Air Force Minuteman 


— 


* a] ee | oe ee Tae 


will keep its lonely vigil all through a thousand nights. 
Buried and untended, it must be ready to spring to life if 
the button is ever pushed. 

Minuteman poses a real challenge to the New Reliability 
—reliability which must guarantee successful firing at any 
moment in the far future. Each of the missile’s systems, 
each of its thousands of electronic components, must func- 
tion perfectly at that given moment. For once the missile 
is lowered into its silo, no human hands again need touch it. 

The Minuteman’s critical guidance and control system 


has been entrusted to Autonetics. We are proud to be a 


| 
| 


2s 


member of this United States Air Force missile team. 


Electromechanical Systems by AUtOnetics Ai Division of North American Aviation 
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LIONEL: The Fine Art of Ordnance 


From concept to battle readiness...the hardware of Ordnance is created by Lionel engineers skilled in the 


development of new techniques, materials, and applications. We have designed and delivered countless com- 
ponents, sub-assemblies, assemblies and systems, ranging from warheads and fuzes to electronics and the 
ordnance device shown above.—s—Lionel’s Ordnance experience extends from World War I through the present. 
The Lionel Corporatien offers unusually wide capabilities within its organizational structure, each division 
being solidly staffed and well equipped with modern, efficient design, laboratory, and manufacturing facilities. 
In addition to ordnance and electronics, Lionel offers skills in nucleonics, missilry, and communications. With 
its extensive engineering experience, in-house production facilities, and vast capabilities, Lionel is a logical 
organization for the development and delivery of projects, from components through systems. 

We welcome your further inquiry...and suggest that you request a copy of our new capabilities 


brochure, “LIONEL: A New Force.” 


THE LIONEL CORPORATION eps. 29-av, Hoffman Piace, Hillside, N. J. 


September-October 1961 273 








UNDERWATER ORDNANCE 


P. Eleson 





Oceanography and, ultimately, under- 
water ordnance will suffer unless action 
is taken promptly to assign radio fre- 
auencies for the collection of remotely 
gathered data on the oceans and the air- 
sea interface. Proportionally, very little is 
known about the ocean (only about two 
per cent of the ocean’s bottom topography 
is adequately mapped, for example). To 
gain a truly operational familiarity with 
this environment and to maintain our 
weapons systems lead over the Russians, 
the U S 


gram of oceanographic exploration 


is preparing an ambitious pro- 
This 
will be based on a substantial increase in 
the number of American oceanographic 
ships in service and, more importantly, a 
worldwide complex of manned and un- 
manned data-gathering buoys 

These devices will be quite self-suf- 


as a result, will not 


ficient and possess 


the radio power necessary to transmit 
to distant 
Data stored on continuous tape will have 


to be “milked” from the unmanned buoys 


their findings shore stations. 


at regular intervals—by ships, planes, or 
satellites (it hasn’t been determined which 
yet). The monitoring vehicle, when within 
range, will command the buoy to disgorge 
its data in a burst of high-speed telemetry. 
that the 
frequencies in the telemetry bands are al- 
saturated by National 
Administration, 


Problem is available radio 


ready virtually 


\eronautics and Space 


military, and commercial assignments. 
Though shy on publicity to date, this is a 
problem about which oceanographers are 
seriously concerned, and one about which 
Washington in general, and the Federal 
Communications Commission in particu- 


1 


ar, should start thinking. 


“milk” unmanned ocean- 
ographic buoys of their stored data will 


aircraft. 


Vehicles to 


probably be satellites or Re- 
peater-type communications satellites could 
collect data as they pass overhead and re- 
broadcast the information in real time to 


Waiting shore stations or strategically lo- 





Ur. Eleson has been a student in phys- 
ics and has long held an inter in ocea- 
nography. He ts an experienced author on 
both 


ind is at present professionally 


here and abroad 


interested 


fechnical subjects 


field of underwater ordnance 





cated ships. Another suggestion is that 
the erstwhile U-2 would do a good job 
both scientifically and politically by being 
put to this peaceful scientific task. Odds 
are against surface ships being given this 
job since there would have to be too 
many of them. Purpose of this type of 
oceanographic exploration is to acquire a 
continuous Thus, the data will 
have to be extracted before on-board tape 


record, 
capacity is exhausted. 


ALBACoRE, which proved out the mod- 
ern high-speed underwater hull design, 
continues to contribute more than its 
share to advancing the state of the sub- 
marine art. According to Rear Adm. 
Ralph K. James, U.S.N., Chief of the 
Jureau of Ships, an extensive investiga- 
tion into submarine maneuverability, dy- 
namic stability, increased speed, and 
quieter running is being conducted with 
ALBACORE as the main research tool. Spe- 
cific attention is being paid to control- 
surface configurations, contrarotating pro- 


pellers, and new high-capacity batteries. 


Deep-diving counterpart of ALBACORE 
is AGSS (experimental deep-diving sub- 
marine) which will conduct research into 
all aspects of the deep-depth operational 
submarine of the 1970’s—including ad- 
vanced weapons evaluation, deep-sea tac- 
tics, acoustic and oceanographic research. 
It will also engage in war games to fa- 
ASW crews with what 


they will have to face when the submarine 


miliarize present 


becomes even more of a 3-D device than it 
is today. AGSS’ pressure hull is of novel 
design—a constant-diameter cylinder eight- 
een feet in diameter, internally framed, 
and closed with hemispherical heads. 


Despite present efforts to develop an 
HY-150 steel (150,000 p.s.i. tensile strength 
compared with present 80,000 p.s.i.) for 
submarine pressure hulls, there’s increas- 
ing conviction that the deep-diving sub- 
marine hull of tomorrow will rely more 
on nonmetallic composites than it will on 
steel—or even titanium, aluminum, or 
Particular 
displayed in epoxy resins reenforced with 


beryllium. interest is being 
standard E glass filaments. Capabilities 
already exist for winding cylinders in ex- 
Un- 


knowns are resin creep rates and minimum 


cess of fourteen feet in diameter. 


fatigue failure lives of such structures in 


the anticipated environment. Slight tend- 


ency of some of these resins to absorb 
water is not considered a problem, though 


this, too, warrants investigation. 


Some of the gasoline in the Trieste’s 
buoyancy tanks may be replaced by 
lithium The Navy is 
over the fire hazard presented by the deep- 
diving craft while on the surface. Con- 
tracts already have been placed to provide 


metal. concerned 


a plastic-reenforced glass container for 
the lithium to isolate it from any contact 
with seawater—with which it is violently 
reactive. 


Recently released testimony by Vice 
Adm. Hyman G. Rickover and Rear Adm. 
W. F. Raborn before the Joint Committee 
on Atomic Energy (taken, incidentally. 
400 feet 


from 


below the surface, 55 nautical 
New aboard the 


WASHINGTON ) 


miles London 
U.S.S. 


marked 


GEORGE reports 


improvements in submarine nu- 
clear propulsion and at the same time 
reduced costs. The original reactor core 
in the NavuTILus 60,000 


miles; the third one, recently installed, 


was good for 
was 20 per cent cheaper than the first 
and is good for 120,000 miles. The orig- 
inal SKIPJACK core cost $4.5-million; the 
latest one costs half as much and has a 
Total 
propulsion plants for either 
attack submarines is $12 to $13 million, 


much longer life. cost of nuclear 


Polaris or 


including fuel. 

Other facts from this submerged testi- 
mony include: Operational date for the 
1,500-mile A-2 Polaris—March 1962 . 
Efforts are develop a 
method for refueling nuclear submarines 
that doesn’t involve cutting a hole in the 
hull . . . There’s still a lot of serious talk 


under way to 


about installing the Polaris missile on 
surface ships and in various types of 


ground bases. 


Ambient radioactivity in the ocean can 
now be measured by DUNC—a deep un- 
derwater nuclear counting device so sensi- 
tive it can detect one atom of radium in a 
molecules of water. Ap- 


billion billion 


proximately six inches in diameter by 


three feet long, the device was developed 
by the Nuclear Physics Div. of the U. S. 
Naval Ordnance Laboratory, White Oak, 
Md. Main 


are potassium 40 in 


sources of oceanic radiation 


solution and com 
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+ 
AIR’ FORCE 
BLUE SCOUT 


SIX 


SUCCESSIVE FIRINGS — 
ze)el 
SUCCESSFUL FLIGHTS 


{1] CAPE CANAVERAL, Fla., Sept. 21, 1960--United States Air Force Officers and Airmen of the Air Force Ballis- 
tic Missile Division (ARDC) today successfully launched a four stage solid fuel Blue Scout Junior research 
rocket high over the Atlantic Missile Range. (2) CAPE CANAVERAL, Fla., Nov. 8, 1960--The Air Force Ballistic 
Missile Division today test launched for the second time a fourstage, solid fuel, Blue Scout Junior research 
rocket. Today's firing is part of the Air Force program to launch vitally needed scientific space packages on 
a regularly scheduled basis. (3) CAPE CANAVERAL, Fla., Jan. 7, 196l1--The Air Force today launched the largest 
solid fueled Ballistic vehicle to date at the Atlantic Missile Range. Carried for the first time aboard the 
Blue Scout test vehicle was a guidance system operative during all three stages. (4) CAPE CANAVERAL, Fla., 
Mar. 3, 196l--An Air Force Blue Scout rocket today lofted a 172 pound payload approximately 1,580 statute 
miles into space. The payload was designed to make detailed radiation measurements as it travelled through 
the lower edges of the Van Allen Belt. [5] CAPE CANAVERAL, Fla., April 12, 196l1--Development Flight No. 5 of 
the Blue Scout was successfully launched today, the Air Force announced. Carrying seven experiments, three 
bursts of seven flares were fired and tracked by a camera system from Cape Canaveral. [6) CAPE CANAVERAL, 
Fla., May 10, 196l--A range safety officer made a $500,000 decision yesterday and ordered destruction of a 
Blue Scout Junior rocket seconds after it was launched. Yesterday's failure was only the second for the Blue 


Scout in six firings. 


The reliability of the Air Force Blue Scout is one A E RO N UTR oO N IC 


of the highest in the industry. Aeronutronic is 
. po / C 
system engineer, payload and test contractor on Blue AERONUTRONIC DIVISION ord M torCompa TUY, OEFENSE PRODUCTS GROUP 
< c 


Scout. Additional information is available upon request. NEWPORT BEACH. CALIFORNIA 
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pounds of radium and thorium which tend 


to concentrate in bottom sediments. In- 


terest in determining ambient radiation 


level stems from desire to use tracers in 


studies of ocean currents and concern 


over radioactive waste disposal in the 


ocean's depths. 
Closed-circuit television for observa- 
tions to depths of 5,000 feet or more has 
heen developed by Oceanographic Engi 
La Jolla, Calif. Completely 


transistorized, the unit is the most com- 


neering, Ine 


pact on the market today. For example, the 


camera, including image tube, automatic 


aperture setting, remote focusing system, 
> 


and pressure vessel totals only 2.5 inches 
in diameter and less than 30 inches long. 
Seven-inch monitoring screen and control 
panel plus associated circuitry are smaller 
than and weigh less than an unabridged 


dictionary. Picture quality is excellent. 


The ocean around Bermuda is going to 
be a mighty noisy place as Project Arte- 
mis gets under way. Biggest underwater 
built has been installed 
on the Navy tanker U.S.N.S. 
Mission Capistrano. This high-powered 


noisemaker ever 


tormer 


transducer weighs “hundreds of tons and is 
live stories high.” Its power output would 
50,000.” 


which 


‘furnish lights for a town of 


The device will transmit signals 
\rtemis’ complex of underwater hydro- 
Signals received will 


Island, 


a tower installed on an underwater moun- 


phones will detect 
hen be processed through Argus 
taintop thirty miles southwest of Bermuda. 
Ultimate objective of all this is, among 
other things, development of an under- 


DEW 


Prime 


wate! Line for submarine detec- 
contractor for Artemis is 


Hudson 


tories, Over thirty university, government, 


tion, 


Columbia University’s Labora- 


ind industrial laboratories are partici- 


pating. 


The difference between submarines and 


whales (which give identical responses 


to active sonar) can now be determined 


icoustically as a result of work done by 


the U 


the Electronic Systems Division of 


S. Navy Research Laboratory and 
Te le- 
computing Corporation, This is an im- 
portant contribution to ASW, since nearly 
whales are known to have 


the Second 


me hundred 
been sunk as 


World War. 


submarines 1m 


The homing pigeon is back in the navi- 
gation business again, along with a num- 
I Naval 
method for 


ber of other animals. Office of 


Research has developed a 
continuous and accurate tracking of hom- 
ing pigeons as part of a program to try 
navigate so 
>ys- 


to discover just how they 


unerringly over unfamiliar territory 
transistor 


tem consists of one milliwatt 
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ized transmitter powered by three mercury 
button cells attached to the pigeon’s back 
and trailing a 40-inch dipole antenna. 
Contractor to ONR is American Elec- 
tronic Laboratories, Philadelphia, Pa. 
Signals are received by two units sporting 
narrow bandwidth, high-gain Yagi array 
antennas. Course is computed by triangu- 
lation. 

Similar plans are afoot to instrument 
marine animals such as whales, porpoises, 
sharks, and turtles. Proposal is to mount 
similar radio transmitters on their backs 
with flexible whip antennas which will 
transmit when the creature surfaces. 

Passive underwater submarine detection 
based upon a system of permanently in- 
stalled 
posed by 
newly established Oceanics Division. The 


turbulence meters is being pro- 


Aerojet-General Corporation’s 


company claims impressive sensitivity at 
lag-time detection of submarines passing 
distances. First re- 


by at considerable 


quirement, however, would be an ex- 
tensive study of the ocean’s ambient tur- 
bulence. This company, incidentally, has 
Global 


Company and _ has 


recently bought 45 per cent of 
Marine Exploration 
broken its ASW division 


oceanic and torpedo, 


into two sep- 


arate divisions 


Upside-down depth bomb is Navy's 
latest Still 


only in the investigatory stages, this de- 


twist in undersea weapons. 


vice with high positive buoyancy would 
be released from a submarine for attack 
on surface ships or to become a surface- 
based antiaircraft platform. Reports are 
that positive buoyancy is such that speeds 
up to 60 knots are obtained in the verti- 
cal up direction, with no other propulsive 
force. Importantly, such a weapon would 
have the advantage of being absolutely 
This 


Taggart (Project Mohole) in 


silent. concept was first proposed 
by Robert 
1957 in an article written for a trade pub- 
lication. 

Antiaircraft version would be a device 
released by deeply submerged submarine 
which would rise to surface, detect and 
track aircraft, and then attack with mis- 
siles. As we said, these are only proposals 
now. Status of work is that of studying 
mechanics and hydrodynamic efficiencies 
of various designs of the “buoyant bal- 


listic inertial missile.” 


An indoor ocean is the latest in devel- 
opmental and test facilities to be added to 
the capabilities of the David Taylor Model 
Basin, near Washington, D. C. Dedicated 
on June 20th were the maneuvering and 
seakeeping facilities housed under a 5-acre 
Included are a 240- by 360-foot 


depths 


building 


rectangular basin with ranging 
from 20 to 35 feet, with a 15-ton, 20-knot 
towing carriage, and wave-making facili- 
ties capable of duplicating sea state 8-9 


This is the largest facility in the world 


capable of recreating actual ocean con- 


ditions. In addition there is a 260-foot- 
diameter, 21-foot-deep rotatigg-arm basin 
capable of attaining a 30-knot speed at 


the 120-foot test radius. 


Dash (drone antisubmarine helicopter ) 
produced by Gyrodyne Company of Amer- 
ica, St. James, N. Y., has now completed 
over thirty-eight flights, including twenty- 
two missions by one DSN-1 drone from 
the U.S.S. Hazetwoop. Dash 
destroyer antisubmarine attack range more 
that of the DD’s detection 
equipment. The unmanned helicopter can 


extends 
closely to 


be sent out from its mother ship, ordered 
to attack, and then recalled for further 
missions. Present models are operating 
with 72-horsepower Porsche reciprocat- 


ing engines. 


From Davy Jones’ Locker 

high-speed submarines: 
With 100-knot hydrofoils, GEM’s, and 
other high-speed hunt-and-kill 
craft a virtual certainty in the 1965-1970 


Problem in 
surface 


period, Navy submariners are wondering 
what they can do to up the submarine’s 
submerged speed to something in excess 
of that 
ship that can catch or outrun a nuclear 


Right now, there isn't a surface 


submarine (whose speeds, the Commerce 


Department indicates, range around 35 
knots). Advent of hydrofoils, etc., 
reverse this The 
to make certain its undersea craft main- 


Search 


will 
situation. Navy wants 


tain every possible advantage. 


involves new approaches to propulsion, 

hydrodynamic innovations, etc. In all cases 

minimum noise is a requirement. 
Problem in weapons: As the speeds of 


vehicles (both surface and submerged) 
go up, so must the speeds of weapons 

which should maintain at least a 33 per 
cent advantage over their targets in 
the case of submarines, increased weapon 
speeds raise noise problems—particularly 
troublesome where a weapon’s own self- 
obviate effectiveness of its 


noise may 


acoustic homing guidance 

Problem in versatility: Navy right now 
is trying to determine just what the sub- 
marine will look like in 1970 


Strongly favored is a 100-knot (or bet 


weapon 


ter) craft with a depth capability of be 
tween 4,000 and 6,000 feet. Possible arma- 
ment for this craft might be a family of 
that 
combat versatility. For example, Navy is 


weapons would give it maximum 
interested in proposals for a group of weap- 
ons firing through a torpedo tube (prob 
ably in excess of 21 inches in diameter) 
that would be able to: Provide strategic 
1,500-mile range; at 
surface attack 
plant attack 
and provide close-in tactical support for 


bombardment at a 
tack 


marines ; 


ships; other sub- 


mines ; aircraft; 


amphibious landings. 
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y How can FMC experience help you with defense projects’? 
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In many ways. For one, FMC has more than 20 years’ 
background in designing, engineering and manufacturing 
military equipment, from combat vehicles to missile GSE. 
Add to this our continuing program of creative research 
and practical engineering, exploring new areas in conven- 
tional and atomic age weapons. Applied to your project, 
this experience, plus our research and test data, could well 
save you important R&D time and money. Suggestion: 
the earlier you call in FMC, the more we can contribute 
to your planning. 


Want details? Write Preliminary Design Engi- 
neering Dept., FMC Ordnance Division, P.O. Box 
367, San Jose, Calif. * Phone: CYpress 4-8124. 


fr FMC CORPORATION 
Mme ORDNANCE DIVISION 


CORPORATION 
® 1105 Coleman Avenue, San Jose, California 


PUTTING IDEAS TO WORK FOR NATIONAL DEFENSE 








ROCKETS AND GUIDED 


Alfred J. Zaehringer 


MISSILES 





Nuclear Rockets 

\ Nuclear Vehicle Projects Office has 
established at NASA’s Marshall 
Flight Center to supervise and 


development of 


been 


prac e 
coordinate high-thrust 


rocket 


and subsequent vehicle systems 


nuclear stages for future Saturn 
Current 
program is the Rift (reactor in-flight 
tests) vehicle, proposed to be flight-tested 
is the second-stage Saturn C-3 booster in 
1966-1967 

Rift will be powered by a nuclear en- 
gine now being developed under Project 


Nerva 


application ). 


Rover and known as (nuclear 


engine for rocket vehicle 
[he reactor used by Nerva will be follow- 
on to Kiwi-B reactor, presently under test 


Alamos 


Hydrogen has been identified as 


at Los Scientific Laboratory in 
Nevada 
the propellant to be used in future nuclear- 
powered rockets in the U.S 


AEC, the major problem 


program. 
\ccording to 
f the atomic rocket lies in the materials 


which can withstand the high tempera- 
tures needed to provide the rocket per- 
formance increases in the 1970's. Another 
big problem is thermal shock, especially 


mm start and on shutdown. 


Liquid Rockets 
Offshore launch for Nova-type vehicles 
being proposed. Launch is being planned 

fifteen miles out in the 

Ocean oft 


a site about 


lantic Cape Canaveral, Fla. 


plosive and acoustics hazards are rea 


ons for the needed safety distance. One 


configuration, for example, would be 6 
staged and would total 396 feet in length, 
have a booster diameter of 65 feet and a 
last-stage diameter of 15 feet 

Total propellant load would be over 9 
first-stage thrust 


million pounds and the 


of 12 million pounds would be developed 
1 engines (1.5 million 


each) NASA _ has 


Nova configurations. A 


by a cluster of 8 I 


wounds’ thrust out- 
ned two other 
4-stage and a 5-stage 


version have been 


roposed 
Liquid Nova hinges on the F 

which will complete its flight-rating tests 

in 1963. The 


liquid oxygen-RP-1 engines 





‘achringer, president of the Amer- 
f Wyandotte, Mich., 
qnised auth rity on astronautics, 


yuided missiles, and jet propulsion, 


Company, 
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are currently under test and equipment is 
being fabricated. Full power tests of up to 
time are slated 


seconds’ burning 


Full 


twenty 


initially. duration, however, is 150 
seconds 
Meanwhile, the J-2 


liquid hydrogen) engine is nearing. Early 


(liquid oxygen- 
in 1963 the engine should undergo pre- 
liminary flight-rating tests. Qualification 
tests are slated for 1964 
develops 200,000 pounds of thrust and is 


The J-2 engine 


to be used in clusters for upper stages of 
Nova. 

\ typical Nova configuration would use 
8 F-l first 
total of 12 million pounds of thrust; the 


engines for the stage or a 
second stage would use 2 F-1 engines for 
third 


J-2 engines for 


stage 
800,000 


3 million pounds’ thrust; 
would use 4 
pounds of thrust; fourth stage consists of 
6 RL-10 


hydrogen of 15,000 pounds’ thrust each) 


engines (liquid oxygen-liquid 
for a total of 90,000 pounds of thrust; and 
a fifth stage of two RL-10 engines for a 
total of 30,000 pounds’ thrust. 

Liquid launch vehicles currently being 
studied by the Air Force for the Dyna- 
Soar program include several mixed sys- 
Titan I] 


of solid rockets around the 


tems. One system would use 
with a cluster 
the solid would ignite 


booster ; engines 


first, followed by liquid operation in the 
air. Titan II might be coupled with the 
Saturn S-IV stage using liquid hydrogen. 

\ J-2 engine of 200,000 pounds’ thrust 
mated with the Titan II. Also, 


vehicle is 


might be 

use of the Saturn 3-stage C-1 
being studied. The program could call for 
flight at the end of 1962 


an early glider 


or early 1963. Five vehicles are said to be 
planned for the first phase of the boost- 
glide program which involves suborbital 
flights. 

The Saturn program is to get a 6-to- 
9-month speed-up by NASA. Final choice 
for the builder of the 800,000-pound-thrust 
S-II engine is due soon. S-I will soon be 
farmed out to production and the S-IV 
RL-10 The 


used for unmanned 


stage will use six engines 


Saturn C-2 


missions and possibly could be 


may be 
used for 
Apollo circumlunar flights. 

Saturn C-3 will use two F-1 engines of 
1.5 million pounds’ thrust and could be 
used for all lunar missions with the ex- 
ception of manned lunar landings. Saturn 
S-IV facilities are nearing completion at 
Calif. 
being modified for the forthcoming tests 


Sacramento, Thor facilities are 


which will use six LR-115 liquid oxygen- 
liquid hydrogen engines. Ten vehicles are 


being planned. 


Solid Rockets 
The Nova-class 
developed by the Air Force under NASA 


solid rocket is to be 


specifications. Solid Nova will be a par- 
The 


solid booster would be able to impart es 


allel program to the liquid version 


cape velocity to 150,000 pounds. Two con- 
figurations are visualized at the present 
time. 

The most popular one would be made 
up of three stages. The first stage would 
develop 20 million pounds of thrust and 
weigh 10 million pounds at launch. A 
cluster technique would be used and would 
contain eight solid rockets of 1.25 million 
solid rocket 
would be 120 feet long and have a diame- 
13 feet. and third 
clusters of liquid hydrogen- 


pounds’ thrust each. Each 


ter of Second stages 
would be 
liquid oxygen engines of 200,000 pounds’ 
thrust. Total length of this design would 
be 360 feet, and the booster 
diameter would be only 45 feet as com- 


pared with the 65 feet for the liquid ver- 


maximum 


sion. 

\ 4-stage solid design is also seen. It 
would use solid rockets on the second as 
well as first stage. Total length would be 
410 feet. The Air Force will spend $62 
million on the Nova in the 
1962 and the total 
may amount to $500 billion. 


solid fiscal 


year program cost 


\ half-million-pound-thrust solid 
rocket already has been fired for forty 
seconds by Aerojet-General Corporation 
at Sacramento, Calif. The motor weighed 
55 tons and contained 50 tons of polyure 
thane propellant. Dimensions of the seg- 
mented motor were 30 feet long and 8 feet, 
4 inches, in diameter. 

It is predicted that by 1964 the Defense 
Department will test a solid rocket engine 
which will develop 2 to 3 million pounds 


of thrust. 


Missile Developments 
Vectorable nossles are being 


the Minuteman solid ICBM. Each nozzle 


used for 


weighs about 200 pounds, and less than 


10 per cent of this weight is used in 


movement mechanism. Four such nozzles 


are used in the first stage. The outer shell 


is steel with plastic insulator and exit 


cone; graphite is the core liner, and re- 


fractory metal serves as the throat liner. 
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Rockets & Missiles 





Dual-thrust solid motors are being used 


on the Tartar missile. Boost thrust is 
high and for short duration; this is fol- 
lowed by a lower thrust level for a long 
Both 


combined within the same motor 


sustainer 
It is the 


duration. boost and are 


first of the type in actual Navy use. Re- 


cently the Tartar missile downed a jet 
drone flying 20,000 feet above the Atlantic 
Ocean. Two guided-missile destroyers are 
armed with Tartar: U.S.S. Cuares F. 
ApaMs and the U.S.S. Joun Kine 

The Navy’s Sparrow III will use solid 
propellants rather than the previously an- 
The 
the 


ticipated prepackage liquid 


rocket 


system. 


new will have greater than 


present 1,500-mile-an-hour speed capa- 


bility of the present Sparrow which is 12 
feet long, has a diameter of 8 inches, and 
weighs 400 pounds. Range is over 5 nauti- 
cal miles. 

The Judi l solid “ket set 
altitude mark for weather 
Missile 
carrying a payload of 9.5 
an altitude of 240,000 feet. A 
Judi I rocket hit 236,000 feet. A 6.5 pound 
Loki II reached 231,000 feet 


A throttlable solid motor 


a new high- 
research over 
The rocket, 


reached 


the Pacific Rang 


previous 


has been dis- 


closed by Amcel Propulsion. Two sections 


are used for the motor: a fuel-rich grain, 


the other an oxidizer grain, and a throttle 


valve standing in between. Thrust range 


was 20 to 65 per cent of the maximum 


static thrust of 450 pounds. The 


impulse is said to be 227 seconds at 1,000 


specific 


p.s.i. The oxidizer grain is said to be 90 


per cent ammonium perchlorate 
The reliability of the 


f 
VWinuteman 


XM- 


55 first-stage engine is about 90.5 per cent 
The solid engine has 9 components and in 
132 complete engine tests has an accumu- 
lated running time of 2,350 seconds 
trast, the LR-89 ( Atlas 


33 components, had completed 3,177 com- 


In con 
liquid engine has 


plete engine tests, an accumulated running 
time of 155,750 seconds, and a resulting 
reliability of 91.4 per cent 

High-thrust 
tested at the 
Command, 
Ala. The 
southern part of the arsenal 
be tested Other 


are an earth-covered terminal building and 


solid motors are to be 
Ordnance Missile 
Arsenal, Huntsville, 
facility 


Army 
Redstone 
will be on the 
Motors will 


structures 


new 
horizontally 


a control building. 


Electric Rockets 

The first in a series of ion engines has 
delivered to the Air 
motor has been reported to have 


been Force. One 
devel- 
oped 3.2 millipounds of thrust using 61 
Successful operation without fail- 
170 


cent are 


beams 


ure has been achieved for hours. 


Efficiencies of 65 per reported, 


and specific impulses were in the range 


of 5,000 to 8,000 seconds. Thrust-to-power 


ratios have been in the 275 kw/pound 
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ion material. The 
Electro-( )ptical 


range. Cesium is the 
engine was developed by 
Systems. 

A thrust of 
achieved in a Hughes Aircraft Company 


1.6 millipounds has been 


engine with a specific impulse of 9,000 


seconds and 58 milliamps’ beam current. 
[he engine has been under development 
for a flight-test program. 

Late 1962 is the date NASA is shooting 
for in a space experiment of an ion engine 
when a Scout rocket will orbit a Hughes 
1a Lewis Lab 
| 


bom 


ion engine (cesium fed) an 
(NASA) 


barded 


using an electron- 
mercury beam. A 
slated to test the 


described 


engine 


second 


scout 


rocket is 61-beam ce- 


sium-ion engine above and a 
Plasmadyne plasmajet. 
and 


Power supply for the ion 


engines also requires development 
is need for higher powers than the 
30-kilowatt limitation of the Snap 
erator. 


Avco 


cooled arc-jet engine which uses hydrogen 


fluid. Cor 


100 hours beet 


has reported on its radiation- 


or ammonia as a_ working 


tinuous operation to has 


reported and specific impulse was 1,000 


seconds with ammonia 
The NASA Lewis engine has 
impulse in the 11,000-second class. 
If ion power pplic s can be broug! 
to about one mil 


*n pounds per kilowat 


electric propulsion system 
payloads to any plane in 


tem. 


Missiles 


Details of new missiles recently 
development include the 


nounced under 


following : 
20 pound 


Cobra antitank 
Germany i 


Army ; 


produced it 


for use by the S 


the Marines 


1 to purchase then 


No contract has yet been announced ot 


the Crow, a Navy air-to-air 


believed to have been flight-tested 


The Eagle program has been 


This 


100 miles’ range 


nuclear-armed air-to-air 
Was de 
from the Missileer aircraft 

A mobile 


known as Fal 


antimissile defens« 


mids, is now under 
bility study by six contractors 
No contract has yet been annour 


for the Navy Gimilet air-to-surface 
listic missile. 

The Air 
ICBM is still under study, but some equip- 


Force Joshua lightweight 


ment has been developed 
Lobber is still 


face-to-surface cargo delivery 


under study; this sur- 
system is 
said to have a 10- to 15-mile range 
Equipped with a warhead, it is known as 
the Ballista 

Rocket and 


surtace-to-sul 


Vissile A is the 


Missile 


Army 


Guided Agency’s 


face missile with 10- to 20-mile range now 
in design study. 


The Navy's 


sile (500 miles’ 


to-surface mis 
»is under study 


l ounced 


but no contract been ant 


The Marine 
test at 


lave 
Semper missile is said to be 
Point Mugu, Calif. It 1s be 

, , 


an air-launched 


under 
missile, but 


| 


lieved to be 


no contracts have been awar«k 


Slam is the Air Force surface-to 


face, supersonic nuclear ramjet. It is 
under development 
Terne isa Navy missile being developed 
] 


missile is said to 


in Norway surface-to-underwater 


antisubmarine weig! 


264 pounds, and 


destroyer 


; ' 
Carries < Mgn-eXplosive 
warhez [Two 
equipped with the 


An advanced le 


It has about 


missi 
fleet operational double 
performance capability of th 
ier Navy missile. 


Work has been 


Typhon missile. It i 


started 


y 


; | 
missiie and 


the Super Tartar 


it would have 


ramjet sustainer. The 


hills or trees 


Boosters ing 


succeed 


which will 


to place a 480-pour orbit 


mix is being udied a coverabl 


booster systen liquid engin 


‘ 1 


cluster. Anna is : letic s ite 


is a 24-hour 


will 
Navy 


launched by the 


Polaris Test Facility 
lerwater laut 
for testins 
completed 
“Variable Dey 


recent 


ocean de} ths and c 


movable steel 


spool 
each other to form 
] 


filled 


floor. 


to concret 

in the ocear 
' 

welded steel pipe 


towel! 
300,000-pound 


underwater launcl 

standing a 
Located é yu twenty 

the launch 

" 


equipped with twelve 


water cameras for record 


trajectory data of firing 
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Defense and Space 
Gen. B. A. SCHRIEVER 
Commander, Air Force Systems Command 


EOPLE think that the 


“challenges of space” are something 


sometimes 


to be faced only in some possible future 
conflict. They forget that this nation is 


engaged in an intense and continuing 
competition right now. As President Ken- 
nedy recently said: 

“Today no war has been declared—and 
however fierce the struggle may be, it 
may never be declared in the traditional 
fashion. Our way of life is under attack 
Those who make themselves our enemy 
are advancing around the globe. The sur 
vival of our friends is in danger, and yet 
no war has been declared, no borders have 
been crossed by marching troops, no mis 
siles have been fired.” And, Mr. Kennedy 
added, “No war ever posed a greater 
threat to our security.” 

We need to be clear about the nature 
and the seriousness of this contest. It is 
the age-old struggle between freedom 
and tyranny, a struggle that has taken 
a variety of forms throughout history. It 
is now being waged on the political level, 
the economic level, the ideological level, 
and even—to a limited degree—on the 
military level. 

But in our time the contest has become 
more serious than even before because of 
the tremendous powers that have been 
given to man through unparalleled ad- 
vances in science and technology 

I have said many times before that for 
the military planner space is a medium 
not a product like an atomic bomb. Ex 
ploration of this environment promises a 
high potential for national defense. It 
therefore seems to me a matter of highest 
urgency that this nation exploit to the 
fullest the possibilities which space offers 
in strengthening our strategic position. . . 

In the interest of national survival we 
must not be inhibited in exploiting space 
and in conducting the research and devel 
opment necessary to discharging our basi 
responsibilities of defense and survival. 

Thus it is obvious that the Nation's in 
terest in space must be broader than any 
single program or project. It must en 
compass all our varied activities, botl 
military and civilian. Our military space 
developments have as their primary pur 
pose the increase of our Nation’s military 
strenctl This is necessary as long a 
our fre is under attack.—Bef } 
feronautics and Space 


yf 
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No. 4 in the series of A.O.A. monographs on Civil War armament 


NOTES-ON CAVALRY WEAPONS 
Of the American Civil War 


7 By Col. Berkeley R. Lewis 


e 


This, the fourth and last in a series of monographs Colonel Lewis, a well-known weapons historian 
on Civil War armament, is devoted to weapons used and small-arms expert, has illustrated this précis 
by both the Union and Confederate cavalry. Two with 129 photographs—most of them taken of his 
own collection of cavalry weapons. Seldom, if ever, 


weapons—the revolver and the breech-loading car- 
has a collection so pertinent to the text been avail- 


bine—were brought to a high degree of perfection 
during the Civil War. able for public study. 


32 pages $1 to A.O.A. members $2 to nonmembers 


— ALSO AVAILABLE — 


N $ on Ammunition Notes on Naval Ordnance 
¢ American Gil, War of the American Civil War 


By Col. Berkeley R. Lewis By Eugene B. Canfield 
A detailed study of the small-arms and artillery ammu- Innumerable facts and statistics—heretofore not readily 
nition used in the Civil War. Included are descriptions, available to the Civil War student—on the 
charts, lists of ammunition types, and authentic drawings. ammunition, torpedoes, and mines used by both the North 
Colonel Lewis covers a period of many advances in ammuni- _and the South. Included are 20 illustrations, plus charts giv 
tion which greatly influenced military arms and tactics. ing the characteristics of naval guns used, and ships sunk or 
damaged by torpedoes during the War Between the States. 
32 pages 1 to A.O.A. member 2 to non + . ; a . 
pag $ bers $2 to nonmembers The author, Eugene B. Canfield, is known for his schol 
arly studies on the history of artillery, the American Civil 
War, and the art of war. 


Notes on Ordnance 24 pages $1 to A.O.A. members $2 to nonmembers 
of the American Civil War ORDER YOUR COPIES NOW! pe 


By Harold L. Peterson 


naval guns, 


TO: A.O.A. Book Service, Mills Building, Washington 6, D. C. 


The essential information 
on the principal small-arms Send me copies of Notes on Cavalry Weapons of the American Civil War 
and artillery used by both copies of Notes on Naval Ordnance of the American Civil War 
armies in the Civil War, in- a copies of Notes on Ammunition of the American Ciel War 
cluding charts, illustrations, copies of Noses on Ordnance of the American Cin War 
and authoritative text giving My check for $ ia eile 
performance and military 
characteristics. Written by 
Harold L. Peterson, National 
Park Service historian and a 
recognized authority on 
American arms and armor. NAME 


PLEASE C) Iam an A.O.A. member ($1.00 for each copy) 
CHECK [) Membership application & dues enclosed ($1.00 for each copy)* 
ONE C2 I am not an A.O.A. member ($2.00 for each copy) 


20 pages $2 to nonmembers 
$1 to A.O.A. members CITY, ZONE, STATE ..... 
* Use application on page 4 to enter new membership. Send wit 
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MATERIALS PROGRESS 


George S. Brady 





Thermoelectric devices, already in 


mall-scale production, seem headed for 


extensive commercial development during 
years, and require a 


the next five may 


revamping of the supply situation for a 
number of the relatively scarce “rare 
Highest f 


and the 


metals.” energy conversion ef 


important factor of low 


hiciencies 


thermal conductivity for easier control of 


the temperature gradient, have so far been 


obtained with tellurium compounds. If 


Bureau of Mines be- 
300,000 


this trend continues, 


lieves that at least pounds of 


ultrapure electronic-grade tellurium will 


be needed annually to supply the demand 
Units for the conversion of atomic re 
at directly into electrical energy 


been the prime object of the re- 
, but for some time to come this use 
be small compared with the needs 
for coolers, refrigerators, and air con 


ditioners. In these the thermoelectric ma 
terial is used in reverse with an applied 
electric current acting te “pump out” the 
heat. 

\t least one company is now in regular 
production of units suitable for water 
coolers and small household-type refrig 
erators. Cost is the present governing 
factor, but outstanding advantages are the 
very small size of the cooling unit and the 
ibsence of all moving parts except the fan. 


\ compact air-conditioning unit for auto 


mobiles is a near possibility. Projected 


military uses are many, one important one 


heing the cooling of electronic devices 
Right now, lead telluride is being advo 
cated for the high-temperature applica- 
tions of heat-electric conversion. Bismuth 
efficient, but 


400 de- 


prefe rr ed 


is somewhat more 


is limited to temperatures below 


centigrade, and is the 


grees 
material for cooling and refrigerator uses 
fell Telephone Le ratorics has devel 


\gSbTe », 


which is stated to be electronically effici- 


ped a silver-antimony-tellurice 


ent, and which has extremely low thermal 


onductivity suitable for temperature 


control in the “heat-pumping” 


rracdient 


cycle. This compound contains a higher 








proportion of the scarce tellurium metal 


does lead telluride, but improved 


than 
methods of using thin films can cut down 


on the over-all metal requirements. 


Tellurium Supply.—Thus, tellurium sup- 
ply now seems at a crossroads. It is en- 


tirely a by-product metal depending on 


extraction of residues from copper and 
lead production, and no direct ores that 
could be worked economically are in sight 
One road open is to cut down on the older 
uses in tellurium lead, tellurium copper, 
and rubber accelerators. The other course, 
is to continue 


compounds and 


and the most probable one, 
research for new new 
methods for thermoelectrics. 

Il estinghouse has two new thermoelec- 


tric materials that appear to have good 
stability and good thermoelectric proper- 
as high as 2,000 de- 


grees Fahrenheit, but these are likely to 


ties to temperatures 


in the high stages in con- 
They 


and samarium sulphide, 


be used only 
version devices are cerium sulphide 
made by a con 
trolled reaction of sulphur with the rare 


metals, crushing, and compacting into 
cylindrical pellets which are then sintered. 

Despite the rarity of the metal, cost of 
the commercial grades of tellurium used 
for alloying and for rubber is not exces- 
sive compared with the costs of other rare 
and noble metals. But refining to obtain 
the ultrapure grade required for thermo- 
cost. The 
Penn 


ompany is 99.9999 per cent 


electrics adds greatly to this 
tellurium being produced by the 
Rare Metals ( 
pure. The present price quoted for ultra- 
pure lead telluride by Semt-Elements, Inc., 
Saxonburg, Pa., is $500 per kilogram. 
However, most thermoelectric devices re- 
quire only minute quantities of the ma- 
terial. 


Titanium Alloys—Emergency oxygen 
supply bottles for aircraft pilots, made by 
I’yman-Gordon Company, Worcester, 
Mass., are forged from Titanium alloy 
13V-11Cr-3Al. The bottl 


pounds and carries oxygen at 


weighs 3.5 
3.000 
pounds per square inch pressure 

This 
titanium alloy for extruded and die-forged 
rocket 


thirty-six inches in diameter. The material 


same company also is using a 


motor cases and closures up to 
is the same beta alloy containing 13 per 
cent vanadium, 11 chromium, 3 aluminum, 
and the balance titanium. After aging at 


900 degrees Fahrenheit, the forgings have 


a tensile strength of about 195,000 pounds 
per square inch, yield strength of 185,000 
pounds per square inch, and a minimum 
elongation of 5 per cent. It has been found 
that cold work before aging improves the 
physical properties by “nucleation” distri 
bution of the alloying elements throughout 
the titanium matrix. 

Titanium metal production is still going 
largely into military uses, chiefly because 
of high cost for the finished forms, but its 
high corrosion resistance plus its high 
strength with low weight is extending its 
use in chemical plants. A typical applica- 
tion is in the steam coils for heating 30 
per cent sulphuric acid at the pigment 
plant of the National Lead Company. 
With the high-alloy tubes formerly used 
there was an excessive build-up of metal- 
lic sulphides in the coils which could be 
removed only by a costly scraping process. 

With seamless titanium tubes (two in 
ches outside diameter) the deposits can 
be removed with a simple periodic boil- 
out without scraping. The titanium coils 
cost 45 per cent more than the alloy units, 
but lower installation cost of the lighter- 
weight units, reduced maintenance time, 
and the fact that a higher heat-transfer 
value gives greater efficiency at a lower 
steam pressure, more than offset the cost 
differential. The titanium coils were fur- 
nished by the Saffran Engineering Com- 
pany, St. Clair Shores, Mich. 

The National 
Administration has 


Aeronautics and Space 
that 


nitride will 


found graphite 


parts coated with titanium 
withstand a temperature of 3,600 degrees 
Fahrenheit in a Mach 2 airstream. The 
coating is applied by a gas-torch method. 

Calcium Fluoride—Engineers at the 
Lewis of NASA 


have found that thin surface films of pure 


Research Center also 
calcium fluoride on bearings reduce the 
friction coefficient to 0.06 at 1,500 degrees 
this 
temperature the calcium fluoride can be 
about 25 per 


Fahrenheit. For lubrication below 


made more adhesive with 
cent of a ceramic binder. 
Another research finding at this center 
is that adding very fine fibers or “whis 
kers” of tungsten metal to copper or cop 
per alloys increases the strength greatly 
Copper wire that normally has a tensile 
strength of 30,000 pounds per square inch 
120,000 pounds 


will have a strength of 


per square inch when 35 per cent of tung- 


sten fibers is added. (Continued on p. 284) 
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A look 

at whatS ahead 
in the realities of 
Space exploration 


Some predictions from Douglas 
—builders of Thor which has 
launched 80% of all successful 
U.S. satellites & space probes 
in the past two years 


Our mastery of space has advanced so 
rapidly that only diehard pessimists 
doubt the moon and planets will know 
our footsteps within a few decades. 

Already a vehicle capable of orbiting 
a 19,000-pound payload, or driving 
5,000 pounds to escape velocity, or 
lofting 2,500 pounds to Mars or Venus 
is being built in the U.S. This is 
Saturn, taller than a 14-story building, 
with an initial thrust of 1.5 million 
pounds. Its second stage, under 
construction for NASA by Douglas, 
will use a cluster of liquid hydrogen- 
oxygen engines of unique design. 

The world knows a man can rocket 
into space and return. Can he survive 
for long periods? Douglas studies give 
a strong affirmative. Zero gravity and 
artificial G require further study. 
Radiation is a continuing problem, 
but reports from Discoverer X VII, 
one of 46 space projects launched by 
the Douglas Thor rocket, show the 
threat less serious than was first thought. 

The cost of space travel? A break- 
through in nuclear power, which 
Douglas engineers confidently predict, 
should cut the operational cost of a 
trip to the moon to about $900 per 
passenger. Other power sources, 
already under study, may even open 
such stars as Sirius and Alpha Centauri 
to travel. 

The DC-8 Jetliner, an example 
of Douglas aero-space leadership 


Few of us will ever be lunar commuters, 
but growing millions are learning 
about a new kind of travel through 
the DC-8 jet. 

Here is an airplane that slices 


through time at 10 miles a minute, 
opens the world to all who have 
an urge to get up and go places. 

Next trip, fly a DC-8 jet, newest of 


which is the DC-8 Series 50, fastest 
long-range jetliner in the sky. 


Douglas is building Saturn's 2nd stage. 


DOUGLAS AIRCRAFT CO SANTA MONICA, CALIFORNIA e MAKERS OF MISSILE AND 
SPACE SYSTEMS ¢ MILITARY AIRCRAFT « DC-8 JETLINERS ¢ AIRCOMB® ¢ RESEARCH 
AND DEVELOPMENT PROJECT e GR D SUPPORT EQUIPMENT ¢ ASW DEVICES 
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Materials Progress (Contd.) 





Oxide.—National Beryllia 
Haskell, N. J., has 


working on an Air Force research and de- 


Beryllium 
Corporation, been 
velopment contract to develop fine fibers 
of single-crystal beryllium oxide for use 
in high-temperature structural products. 
Che fine fibers are expected to have a ten- 
sile strength up to 2 million pounds per 
square inch. The melting point of the ma- 
terial is 4,650 degrees Fahrenheit. 


in Zine—Dow Chemical 
Company that the addition of 


small amounts of magnesium to the zinc 


Magnesium 
report ts 


increases greatly the corrosion resistance 
of galvanized steel. Hot-dipping with an 
alloy of 97 per cent zinc and 3 per cent 
magnesium adds about 0.05 per cent by 
weight of magnesium to the zinc coating. 

Bacteria in Minerals.——It has _ been 
known for years that various types of 
bacteria operate on rocks and minerals, 
their 


breaking them down and altering 


chemical nature. But probably one of the 
first controlled applications of this is in 
the experiments of the Bureau of Mines 
in eliminating undesirable sulphur from 
coals by bacteria processing. 

It has been indicated that as much as 
65 per cent of the sulphur in coal can be 
removed in three days by treating the wet 
with the bacteria Fer- 


powdered coal 


The aim in this 
case is the of the 


smelling smog in the burning of lower- 


robacillus ferrooxidans, 
elimination offensive- 
grade coals, but bacteria processing may 
well be extended to applications on other 


minerals, 


Wood Preservative.—Researchers at the 
Koppers Company, Pittsburgh, Pa., re- 
port that wood impregnated with penta- 


chloro 


qualities to 


phenol has superior preservation 


treated with 


Other ad- 


those of wood 
iny other known preservative 
vantages are that the wood is not changed 


in color, weight, strength, or working 
Another recent finding in wood 
that 


s a “filler” in urethane resin in pro- 


properties 


I 


technology is wood flour incorpor- 
ited 
lucing rigid foam reacts chemically with 
the isocyanates and becomes an integral 
part of the plastic, improving the physical 
Wood Products Com- 


pany, Norway, Maine, made the research 


properties. HH tlmer 


Acetal Resin—A gear pump designed 
by the Planet Products Corporation, Chi- 
cago, Ill., for handling corrosive liquids, 
has all parts except the shaft and by-pass 
pressure spring molded of acetal resin (Du 
Pont’s Delrin) 
tion required is the grinding to size of 


The only finishing opera- 


the gears and bushings. The resin has low 
friction, and the pump requires no lubri- 
cation. An added advantage for some ap- 
plications is the low weight. The rela- 
acetal resin is also. being 


tively new 
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used by Bohannon Industries, Colorado 
Springs, Colo., for small drive chains and 
sprockets in high-speed, low-inertia ap- 
plications. 

Celanese Corporation of America, New 
York, N. Y., also has a new highly 
crystalline linear acetal resin, called Cel- 
from trioxane. It is a 


con, produced 


translucent white material, and molded 
parts have a specific gravity of 1.410, a 
hardness of Rockwell M76, and flexural 
strength of 12,000 pounds per square inch. 
It has a dielectric strength of 1,200 volts 
per mil, and is being recommended for 


electrical and mechanical parts. 


New Shotgun Shell—A new “SP” 12- 
gauge shell of the Remington 


Arms Company has a head of steel, brass- 


shotgun 


plated, to replace the time-honored brass 
head. The body is of linear polyethylene 
The 


plastic adheres tightly to the steel, and 


instead of the conventional paper. 
has no tendency to tear away on extrac- 
tion from the gun. It is also translucent, 
making the components visible. The old 
paper shell would swell on exposure to 
humidity and would deteriorate when wet, 
but the new steel-plastic shell shows no 


after long submersion in 


deterioration 
water. 


Forming Hard Metals.—Explosive 
forming of hard and tough metals has 
been conducted successfully on a test basis 
by the General Electric Company without 
the use of dangerous chemical explosives. 
The “capacitor electro- 
spark forming” is done under water, with 
electrical blasts 
shock waves directed against the metal to 


new discharge 


creating high-intensity 


be formed. The impacts cause the sheet 
metal to take the form of the die, and 
diameter 


parts as large as 10 inches in 


and 3/32-inch in thickness have been 


formed with high accuracy and finish. 


Nickel-Chromium Steels.—Universal- 
Cyclops Steel Company and the /nterna- 
tional Nickel Company con- 
ducting experiments on low-temperature 
austenitic 


have been 


rolling of nickel-chromium 
stainless steels. Rolling the steels at sub- 
zero temperatures is stated to produce a 
martensitic structure and to increase the 
tensile and yield strengths as much as 
70 per cent with improved ductility. This 
“Zerolled steel” also is claimed to retain 
its strength at elevated temperatures bet- 
ter than steels rolled at normal tempera- 


tures. 


New Rubber Plant.—Goodrich-Gulf re- 
cently announced that it was converting 
its styrene-butadiene rubber plant at Insti- 
tute, W. Va., to the manufacture of poly- 
rubber. It stated that by 
polymerization with a cobalt catalyst an 


butadiene was 


improved quality of polybutadiene can be 
produced at a price competitive with the 


old standard SBR (styrene-butadiene). It 


is claimed that the newer polybutadiene 
will give at least 60 per cent more wear in 
truck tires than natural rubber. Phillips 
Petroleum Company is also producing 
polybutadiene rubber. 


Polyisoprene Rubber.—Butadiene is a 
vinyl CH::CH*CH:CHs, and 


polybutadiene is not a “synthetic natural” 


ethylene, 


rubber as is polyisoprene. Although na- 
tural rubber is a polyisoprene, the “syn- 
thetic natural” 
chemically with the natural. However, it 
is more uniform in quality and easier to 


is not exactly identical 


process, and it can be produced from the 


propylene at a price which 


find hard to 


abundant 


natural rubber match 


even under the most favorable growing 


may 


conditions. 

Natural-rubber producers maintain that 
no man-made rubber can equal natural 
rubber in elasticity. On the other hand, 
rubber manufacturers maintain that max- 
imum elasticity is not needed in the big- 
quantity rubber uses. 

Road tests of polyisoprene tires have 
crack than for 
But the natural 


shown better resistance 


natural rubber. rubber 
producers say this is a matter of uniform 
that the 
processed natural rubber has a high uni- 
form New 


antioxidants and new curing systems also 


purity, and newer high-grade 


purity. compounding with 


have increased the resistance of natural 
rubber to ozone cracking and breakdown 


New 


temperature 


compounding has increased the 


resistance to 125 degrees 
centigrade. 

Although world capacity for the pro- 
duction of synthetic rubbers is now 
greater than the capacity for natural rub- 
ber and is increasing rapidly, natural-rub 
ber producers are far from pessimistic 
of rubber 


They claim that new strains 


trees under special care and hormone 


treatment will produce three times the 
former yield. It is indicated that Malayan 
rubber can be sold profitably at around 
25 cents a pound. 

It is yet not easy to gauge the future 
position of natural rubber. The Rubber 
Manufacturers’ Association predicts that 
72 per cent of the rubber used in the 
United States in 1961 will be synthetic. In 
1960 the percentage was 68.9, and in 1959 
it was 65 per cent. Actually, American 
users bought 40 per cent less rubber in 
Malaya in 1960 than in 1959, but this 
more economic technical 
Malaya 
also dropped off, attri- 
butable to a betterment in Russian syn- 


appears than 
Soviet purchases of rubber in 
which may be 
thetic production. 

World capacity for synthetic rubbers 
appears to be increasing faster than the 
over-all rate of growth of total rubber 

but natural-rubber _ pro- 
believe that the natural in- 
total 


quantity position for a long time to come. 


requirements, 
still 


dustry can 


ducers 


maintain its present 
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ARMAMENT ELECTRONICS 


Traver B. Van Vliet 





Transistor Microwave.—A _transistor- ICBM Microwave Link.—A microwave consol The ADCS encompasses four 
ized microwave system, operating in the communications system has been installed major functions: radar surveillance, it 


6,000-megacycle region, has been devel- at Fairchild Air Force Base, Wash., to  terceptor control, missile control, an 
oped by Motorola, Inc. The entire system, link Atlas ICBM launch sites with an un over-all air-defense coordination 
with exception of the transmitter’s reflex derground command control center. Wit! Air surveillance information 
entire from local radars and remote tactical data 


obtaine« 


klystron, uses transistors and modular the exception of the antennas, the 
) I 


construction in all stages. The system is system is housed in concrete-steel bunkers obtained from battery-level elements by 

designed for use by railroads, industry, buried twenty feet underground. The digital data link are presented to the air 

and government. 4-foot-diameter dish antennas are mounted defense coordination center. There, using 

in concrete pillars and are enclosed by the tactical console, an air-defense com 
1 


Nimbus.—The Nimbus weather satel- mne-inch-thick high-strength plastic domes mander may monitor the over-all tactica 
lite, due to be launched next year, will The installation was built by Collins situation or may assign attacking airborne 
carry three videcon cameras, covering a Radio Company. targets to either Air Force interceptor 
large area of the earth’s surface with a controllers or Army surface-to-air mis 
resolution of 0.1-mile. The 650-pound Air Traffic Control.—Federal Aviation sile battery controllers 
satellite is scheduled to be launched from Agency will soon begin flight-evaluation Each system includes one “operations 


the Pacific Missile Range into a 600-mile tests of the Air Force’s AN/GSN-11 central” and several battery equipments 


polar orbit by a Thor Agena B booster, semiautomatic traffic control system. Ca called “coder-decoders.” The latter are 


and will make 13 orbits daily. pable of handling up to eighteen aircraft, located at missile batteries and provide 


the system provides each pilot with voice them with electronic data on enemy and 
Project Surveyor—Under Project Sur- commands which tell him what his air friendly aircraft entering the zone of de 
veyor, the National Aeronautics and Space 


\dministration’s Jet Propulsion Labora 


craft heading, altitude, and rate of descent fense 


should be for final approach. An earlier Data on range and bearing of airborn 
version of the system is the AN/GSN-3 _ targets are funneled i t operations 
Volscan, developed and built by the Air central from local acquisition radars. In 
Force Cambridge Research Laboratories formation on both friendly and _ hostile 


The new system was built by Avco Elec aircraft is displayed on radar indicator 


tory will launch seven space vehicles to 
the moon in the period from 1963 to 1966. 
[he spacecraft will carry instruments 


which will provide data on the physical 


nature of the moon and may provide clues tronics and Ordnance Division in the operations central ia electronic 
: 


] data handling the operations cet 


as to the origin of the moon and the solar digital 


High-Power Klystron—The Army has 1 sends target data to all units and car 
termine if it will be necessary to continue awarded a contract to Varian Associates arg issignments to any unit 
The for the development of high-power klys- Status of a batterv’s defer 


+} ] ] 
' . 


trons capable of producing average pow laved throug the codcr-at 


system. Early Surveyor vehicles will de- 


the sterilizing of lunar spacecraft 


spacecraft also will provide information 
on density, hardness, temperature, and ers in the megawatt region. The tubes are tions central 
magnetic properties. An X-ray spectrom needed in the Army’s Nike Zeus Synthetic markers 
eter also will be included to determine the Zemar programs, commander's console 
presence of certain elements. The Sur complete picture of 
OAO Processing System.—Internation: 


veyor spacecraft is being designed and 
constructed by Hughes Aircraft Com- Business Machines Corporation will de targets for 
— velop a digital data processing system engagement 
pany. ) 

use in the National Aeronautics and Spac The primary 
Seeut Reconnesiseance Svyetem.—Linc- Administration’s orbiting astronomic: fense Command 
: - — ci aringy servator AO ‘he data processor t “al 
Temco-Vought, Inc., is developing a observatory (OAQ). The data proce - eo 
is expected to weigh 130 pounds and will and interceptor firepower 


situatior 


small space reconnaissance system de- naga 
signed to be carried by a Scout-class sicadladedibacaliies contrat — 2 oe a erly without unnecessary 
rocket vehicle. The system will take high 500-pound satellite to any part of the ce- eration of these systems t 
resolution photographs, store the images, lestial sphere. a substantial improvement in tl over-all 

coordination of the air-defense elements 
Alaskan Air Defense—Electronic air in Alaska. The Army portion of ADCS 


defense coordination systems ( ADCS) was developed by Hughes Aircraft Com 


and transmit them to earth on command. 
Istar (image storage translation and re- 
production) is being developed for the 


T r hic give ; air nse ¢ nan 1 , 
Bureau of Naval VV eapons. W h give in uir-defense commander pany. 


complete tactical control over interceptor 
and air-defense missile batteries for the Venus Probe.—The Jet Propulsion 





destruction of enemy airborne targets oratory of NASA is due to 
Mr. Van V'liet is a student of engineer- have been installed in the Alaskan com Mariner A spacecraft lat 
ing and mathematics. He is active in mand and are fully operational. Eacl attempt to return data 


amateur radio and also in experimental ADCS is composed of one rmy ; nature of Venus. The spacecraft 
electronics. He lives in Northridge, Calif defense system, one Air ! D launched trom Cape Canaveral by 
tion-control system, and ; tral tactic: las-Centaur boost vehicle. The 2¢ 
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mile trip will take between 91 and 158 
days, depending on the launching date. 
The spacecraft will be programmed to 
miss the planet’s surface by about 16,700 
miles. If 


launching, it will be necessary 


technical problems prohibit 
to wait 
another nineteen months for the next ap- 
propriate launch date. Some otf the data 


which will be gathered include surface 
temperatures, the quantity of interplane- 
tary plasma, and to ascertain the existence 
of Van Allen radiation belts around the 
planet Venus. 

Countermeasures System.—The auto 


AN/ALQ-27 electronic 


devel pe d by 


matic counter- 


measures system, Sperry, 
will soon begin flight evaluation at Eglin 
\ir Force Base, Fla. The system is de 
signed to select and control countermeas 
ures equipment required to jam or deceive 


enemy radar. 


FSK Converters.—Hoffman Electronics 
Corporation's Military Products Division 
will produce frequency-shift converters 
for the U. S. Navy Bureau of Ships. The 
units are used in the operation of auto- 
matic teletypewriter printers—part of the 
standard communications equipment used 


throughout the Navy 


Che units, designated AN/URA-17, are 


completely transistorized for compactness 
and light weight. The units consist of two 
converters and two comparators and op- 
erate from the audio output of two ordi- 
nary communications receivers, selecting 
the better of two identically keyed FSK 
(frequency shift key) signals to drive the 
teletypewriter printers. 


NATO IFF.—Packard Bell Electronics 
will manufacture airborne identification 
friend or foe (IF F) sets for five NATO 
countries. The identification units will be 
installed in first-line defense aircraft man- 
ufactured by Fiat for Italy, Greece, and 
Turkey, and by Messerschmitt and Dor- 
nier for Germany. Units also will be used 
to retrofit French fighter aircraft. 


Project Artemis.—The Office of Naval 
Research announced that it is sponsoring 
Project Artemis as “an exploratory de- 
velopment effort to determine the feasi- 
using a sonar 


bility of high-powered 


transducer and high-gain receivers, to- 


gether with advanced data-processing 
equipment, for locating submarines at very 


The 


sonar transducer converts electric waves 


long range in large ocean areas.” 


into sound waves. 


Digital Communications.—George Mar- 
shall Space Flight Center, National Aero- 
Administration, has 


nautics and Space 
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The A.O.A. Directory 


Annual Directory of the American Ordnance Association 
for 1961-1962 is available to members. This Directory is pub- 
lished in July of each year and has been mailed to the national 
and local officials of the Association, members of the Technical 
Divisions, and A.O.A. company members. Other members may 
receive a copy on request. The Directory lists the following: 
Members of the Association's Council 
National Board of Directors and Executive Committee 
National Officers and Advisory Board 
Officers and Directors of All Local Posts 
Members of the National Technical Divisions 
Honor Roll of A.O.A. Company Members 
@ Organization Chart of the National Association 
The Directory shows the A.O.A. office held by each individual 


listed and also gives his company affiliation and location. It is 
available to Association members only. Address requests to: 


AMERICAN ORDNANCE ASSOCIATION 
MILLS BUILDING ° 


WASHINGTON 6, D. C. 








awarded a contract to Packard Bell Elec- 
tronics to determine the feasibility of a 
new digital communications concept pro- 
posed by the firm’s Advanced Technology 
Laboratory. The new technique would in- 
crease communications efficiency by elimi 
nating redundant data prior to transmis- 
sion, thereby allowing more information 
to be transmitted over existing facilities. 

The technique was conceived to reduce 
cost and weight in satellite and telemetry 
applications. The company estimates that 
the feasibility study will require six months 
to complete. 


Relay Satellite—Radio Corporation of 
America has received a contract from the 
National Aeronautics and Space Adminis- 
tration to develop the Relay active re- 
peater communications satellite. The con- 
tract calls for the delivery of four satellite 
units—two for flight, one prototype, and 
Delta launch vehicles will be 
and Atlas- 
Agena B vehicles will be used for com- 
plete spacecraft flights. 


one spare. 


used for component tests 


Datico—An advanced electronic § sys- 
tem, Datico, that can check the physical 
fitness of humans, assure the flight readi 
ness of jet airplanes, monitor air traffic 
control radar, and control complex indus 
trial production operations has been de- 
veloped by Northrop Corporation. For 
example, Datico could be linked to newly 
developed subminiature transducers whicl 
are attached to a patient’s body. The de 
could automatically 


vice then compare 


signals received from these transducers 


with signals measured under normal, 
healthy conditions. Datico applied in this 
way would give physicians a new and 
sophisticated instrument for the detection 
and diagnosis of illness. 

Initially developed for military applica 
tions, the system already has been applied 
successfully to the testing problems of 
several military systems including Hawk, 
Nike Nike 


Lacrosse, and Corporal missiles, airborne 


Ajax, Hercules, Sergeant 
electronics systems, and shipborne radar 

For the Polaris system, Datico is used 
aboard the nuclear submarines, the sub 
marine tenders, at the missile production 
facility, and at the Naval Weapons An- 
nex where missiles are received from the 
production line and issued to the fleet 
[he system is used continuously to moni- 
tor, check out, and perform the launch 
countdown sequence for each of the Po- 
laris missiles aboard the submarines. 


Space Probe.—High-output transmitters 
and power supplies being built for the Air 
Force’s space-probing “Haystack” antenna 
system will make it the most powerful 
radio facility in the world. It will be capa- 
ble of probing the surfaces of the moon or 


near-by planets 
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Saturn Launch Complex 

Construction has been completed on a 
massive rocket launching site at Cape 
Canaveral, Fla., from which early Saturn 
space vehicles will be fired. It is the 
largest known rocket-launching site in 
the world, and the first such base built 
especially for the peaceful exploration of 
space, 

I'rom this site the first Saturn heavy 
space vehicle will be fired in an experi- 
mental flight to test the booster propulsion 
system later this year. This will be the 
beginning of a series of large rocket test 
flights which is expected to lead, by 1965, 
to the launching of tons of instruments to 
the moon and Mars, and early versions of 
the 3-man Apollo spacecraft which ulti- 
mately will be used for manned lunar 
landings. 

The facility, known technically as 
Launch Complex 34, recently was turned 
over to the National Aeronautics and 
Space Administration by the Army Corps 
of Engineers. The complex includes: 

1. A 45-acre installation, dominated by 
a movable structure 310 feet high con- 
taining 2,800 tons of steel. 

2. A blockhouse with walls 12 feet 
thick, having a steel door 2 feet thick 
weighing 23 tons. 

3. Efficient fuel and liquid-oxygen stor 
age facilities which are capable of pump 
ing 750,000 pounds of fluid into the big 
booster in less than an hour 

4. A launching pedestal foundation re- 
enforced by 4,400 cubic yards of concrete 
and 580 tons of steel. 

5. A total of 100 million pounds of 
concrete used in construction. 

6. A unique automatic ground control 
station, a room 38 feet wide and 215 feet 
long, located beneath the concrete and 
steel launching pad. 


Micrometeorite Layer 

The Air Force has announced the dis- 
covery of what appears to be a dense 
band of micrometeorites which envelopes 
the earth at extreme altitudes. This dis- 
covery was made recently by the Air 
Force Cambridge Research Laboratories, 
Bedford, Mass., when the contents of a 
novel rocket nose cone especially designed 
for trapping micrometeorites was ex- 
amined. The density of the micrometeor 
ites in this layer was totally unexpected 
About ten of these small particles struck 
each square centimeter of the detecting 
surfaces each second. 

The dust particles, measured in microns 
(thousandths of a millimeter) apparently 
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PACK AGING 
POINTERS 


HOW TO SAVE WEIGHT AND 
MONEY IN PRESSURIZED SEALED 
INSTRUMENT HOUSINGS 


JS” This lightweight deep-drawn aluminum housing is designed to with- 
stand internal or external pressures of 15 psi. It houses an air data computer 
mounted on a casting having a gasketed male and female groove. Each half 
of the housing fits into these grooves (see sketch), completely protecting the 
instrument. Each half of the housing has 10 quick-disconnect latches that 
latch onto the instrument-mounted casting. Tiny holes in the latches make it 
simple to slip a sealing wire around the housing. Now compare this mounting 
method to the expensive way of making a housing out of a heavy casting 
that is soldered together and equipped with the “sardine can” type seal. 
The savings in this application will be 50% in weight, 40° in cost. 


SPECIFICATIONS 
Material: 6061-16 aluminum =. a 
Gauge: 0.063-in. Closure____ || Housing 


Pressure r 
requirements: 15 psi internal and external y | 
4 


Dimensions . 
(each half): 8-3 /8-in. wide x 10-1/3-in. long x 3-45/64-in, 
Weight: 3 pounds total NY 
Casting — @~\ Gasket 


MIL specs: can be adapted to meet all applicable 
military specifications 


Zero 
Male 
For more information, write or call Joe E. Daniels, Closure 
\ Zero 
yy, Housing 


ZERO MANUFACTURING CO. 


1121 Chestnut St., Burbank, California; 
la > y " - 0.559 
telephone Victoria 9-5521 0 a a fey ea 
(Los Angeles), teletype TWX-BRB-9862 and female closure extrusions. 
They are spot welded to each half 
Factories in Burbank, California and Palmer, Mass of the housing and then sealed 
with a special epoxy. When used 
without the separating casting 
the two extrusions mate to form 
an airtight closure 
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We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 
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that is 
The 


micro- 


exist as a band about the earth 
independent of latitude or longitude 
which these 


precise altitude at 


neteorites are concentrated will be de- 
ermined by future tests now planned by 
AFCRL, 

The special nose cone for trapping and 
recovering the micrometeorites was de- 
signed by scientists and engineers of 
AFCRL and 


tion. It consisted of a podlike arrangement 


\erojet-General Corpora- 
made up of individual petals or leaves. At 


an altitude of forty-seven miles these 

leaves opened like a blossoming flower 
The nose cone was carried to a maxi- 

mum altitude of 102 miles over the desert 


it White Sands, N. Mex. The 
closed again when the rocket descended 


leaves 


to sixty-five miles. Altogether the nose 


cone remained opened for about four 
minutes. 

One of the micrometeorite detectors 
used consisted of a triple layer of phys- 
ically separated mylar and plexiglass 
sheets, each about two by three inches. De- 
tectors of this type were located on each 
The top 
layer consisted of a mylar film 1/4-mil 
(1/4000ths-inch) _ thick The 


layer, also of mylar, was 1 mil. The bot- 


of the leaves of the nose cone 


second 


tom layer was a 1/8-inch-thick sheet of 
plexiglass. 
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The micrometeorites, traveling at speeds 
up to forty-seven miles a second, passed 
through the two mylar film layers, cre- 
Most of 
microscopic in size, although many were 


When they 
struck the harder plexiglass layer below, 


ating many holes these were 


visible to the naked eye. 
small craters, also readily visible, were 
created. 

Some of these extraterrestrial particles 
were collected intact. Of particular inter- 
est to 
bits of meteorite material lining the walls 


AFCRL scientists are the residual 


of the craters. These residual materials 


will be analyzed by physical, chemical, 


and radioactive techniques. 


Triple Play in Space 

The United States successfully executed 
the first triple play in space history re- 
Air Force Thor-Ablestar 
rocket boosted three earth satellites into 


cently when an 


orbit from Cape Canaveral, Fla. The new 
space triplets are Navy Transit 4A, Injun, 
and Greb satellites. Mounted in tandem 
in the rocket’s nose section, they were 
separated from each other and ejected 
independently into a 500-nautical-mile cir- 
cular orbit by the Ablestar upper stage 
Transit 4A is a spherical 175-pound, 49- 
inch-diameter space lighthouse being de- 
veloped by the Navy to determine the 
feasibility of a navigational signal station 
for ships and gather 


aircraft and to 


electronic 


This 
similar to the 


geodetic information 


radio star is other three 
Transit 


Injun is a 40-pound cylinder, 16 


satellites previously placed in 
orbit. 
13 inches high, 


inches in diameter and 


designed to obtain detailed information 
concerning the composition of the geo 
magnetically trapped radiation zones and 
the aurorae. Greb is a 55-pound, 18-inch- 
diameter sphere that measures two forms 
of radiation emitted by the sun. It is the 


second time a Greb has been orbited. 


Bacteria in Space 
The 
Cambridge, 
effects of 
on the life of 
NASA. The program calls for studies of 
species of 


National Research 
Mass., 


simulated 


Corporation, 
will investigate the 
space environments 
microorganisms for the 
at least six representative 
common earth bacteria to determine their 
ability to survive such hazardous space 
conditions as ultraviolet radiation and 
ultrahigh vacuum, temperature, and desic- 
cation for varying periods of time. 

The microorganisms will be subjected 
10°" 


Torr (millimeters of mercury) which is 


to the ultrahigh vacuum range of 
equivalent to the very low pressures en- 
countered at orbiting altitudes beyond 500 
miles. The ability of common microor- 
ganisms to survive in the space environ- 
ment may influence the preparation of 
future interplanetary probes 
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~ e KEARFOTT 


developed 
and now produces the 
all attitude heading and vertical 


reference system 





for the Lockheed | F104J 











Engineers: 
Kearfott offers challenging opportunities 


in advanced component and system development. 


KEARFOTT DIVISION >>) GENERAL PRECISION. INC. 


Little Falls, New Jersey Other Divisions: GPL, Librascope. Link 
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The Heart-warming Life 
Story of the Original 
Fuller Brush Man — 
Alfred C. Fuller 


Published by 
McGraw Hill Book Company, Inc. 
330 West 42nd Street 
New York 36, New York 


NOW AT YOUR LOCAL 
BOOKSTORE — $4.50 


Advertisement by 
The Fuller Brush Co., Hartford 15, Conn. 





SHOCK — VIBRATION— ACCELERATION 


IMPACT-O-GRAPH has long been used by 
engineers and scientists engaged in tests that 
involve the measurement of movement be it 
shock, vibration or acceleration 

Where such tests involve the determination 
of reliability, setting up quality control sys 
tems, designing packaging or the measurement 
of environmental factors, IMPACT-O-GRAPH 
has approached the accuracy of expensive 
electronic equipment. Yet this three-direc 
tional instrument is compact, self-contained 
and costs a fraction of bulky electronic shock 
testing apparatus. It also provides you with a 
permanent charted record of test results plus 
time and date factors, if required 

There are many different models of 
IMPACT-O-GRAPHS for various purposes 
Tell us your requirements and we'll recom 
mend the correct instrument. Also, send for 
the IMRACT-O-GRAPH brochure for the com 
plete story. Leasing arrangements can be 
made. Approved by the National Safe Transit 
Committee 


THE IMPACy.» gAAPH 


MODEL Hc 


CORPORATION 


8. F\ KEITH BUILDING + CLEVELAND 16, OHIO + CHerry 1-6838 
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REVIEWS 


Reviews in this issue by: 





Leo A. Copp, editor, Washington, D. ( 


James B. Epson, sentor assistant for missiles and 


space, 


Ofhiice, Assistant Chie} Washing 


of Staff, Army Intelligence, 
ton, D. ( 


STANLEY L. FALK, military historian, Washington, D. ¢ 


MECHLING, aviation ordnance. editor 


May. Gen. E. P. 
Ii ashington, D. ( 


expert 


mwrdnan management enguecr, togistician, 


Cour. H. C. THAyer, 
Washington, D. ¢ 





Edited 
by Donald G. Brennan. New York: George Braziller, Inc. 


Arms Control, Disarmament, and National Security. 


475 pp- $6. 
Fuis impressive volume comprises a score of papers by Ameri 
can analysts originally published in the “Arms Control” issue of 
Dedalus, the journal of the 
Five new papers and some comments by foreign observers have 


American Academy of Sciences. 


been added. The authors cover the fields of science, technology 
weaponry, economics, law, strategy, and political policy making 

Che collection is under the editorship of Donald G. Brennan, 
research mathematician and communication theorist at the Lin 
coln Laboratory of the Massachusetts Institute of Technology. 
Chis reviewer was particularly impressed by the realistic views 
\. Kissinger. Many of the 


others impressed me by their wordiness on theories and view 


of Dr. Edward Teller and Henry 


points which lack the objectivity of reality. The editor in his 
opening paper, “Setting and Goals of Arms Control,” leads the 
parade of unrealistic approach. 

In appraising the goals which armament is intended to serve, 
“is survival 


he reveals a startling vacuum. The goal, he writes, 


national survival at the level of the nation. But it is possibl 


to distinguish different kinds of survival—physical survival, po 
litical survival, survival of standard of living.” 

lo this classification Henry Kissinger suggested to the author 
the addition of “moral survival.” Editor Brennan adds by way 
of footnote, “This is a very important point and I should do so 
but for the fact that it would complicate the following discus 
sion 


Man alive! 


moral aspects of survival are not worth revising the 


How theoretical can the doctrinaires get If the 


theory to 


meet the facts, what in Heaven's name is worth whil 


The strange thing about the millions on millions of words 


that are written about arms control is that few outside the mili 


tary-industry complex take the morality of the case into consid 


eration. Won't the theorists some day soon see that integrity, 


honesty, and truth are basic elements without which attempts 


at arms control are futile 
Che whole problem of arms control was expressed in all sim- 
James Burnham in the January-Febru 


built o1 


plicity and starkness by 
ary 1961 


building is less than David's slingshot without 
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How to lock on 28,000 frequencies—blindfolded 


heat-sink design eliminates forced air cooling 


The General Dynamics/Electronics SC-901 single sideband trans- 
ceiver speaks with all the authority and range of 100 watts, yet 
measures only 14” x 17” x 17” overall, weighs a trim 70 pounds. All 
in all, a compact, rugged, easy-to-operate and highly reliable unit. 


Digital tuning gives you fast, precise selection of any one of 
28.000 frequencies — from 2 to 30 megacycles — and locks on. 
Frequencies have a stability of one part in 10° per week. Highly 
transistorized, the unit draws less than half the power of com- 
parable AM equipment; and where tubes are used, a unique 


General Dynamics/Electronics digitally tuned SSB equipment can 
be used with a 1 KW power amplifier now under development in 
our laboratories. It’s one result of General Dynamics/Electronics 
communications development programs for all branches of the armed 
forces. If you're interested in the SC-901 or other advanced 
write: 

Military Products Division 

1400 North Goodman Street 

Rochester 3, New York 


communications 
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ind arm able and ready to use it.” Yet 
Mr. Brennan could not change his outline 
factor'—Lro A 


to consider the moral 


Eprror’s Note: Mr. Burnham's article 
under the title, “The War We're Not 
Prepared To Fight,” was republished in 
1961 issue 


condensed version in the July 


of Reader's Digest 


Rocket Development. Robert H. God 
dard. Edited by Esther Goddard and 
G. Edward Pendray. 

Cliffs: Prentice-Hall, 


$2.45. 


Englewood 


Inc. 222 pp. 


Milos! of the great epics were written 
by poets or by the masters of prose. Here 
is one from the pen of the man who lived 
it Che 
ind the 


language is that of the scientist 


engineer—careful, concise, im 


personal, These are ‘soddard’s own con 
solidated experimental notes of the first 
twenty-two years of liquid-fueled rocket 
development 

page, test by test, the story 
first 


The long, laborious 


Page by 


unfolds from the firing of the very 
crude device in 1929 
years bring their harvest of progress. At 
the last, the whine of turbopumps is 
drowned in the roar of jet ignition and a 
rocket that is in every concept as modern 
as today’s lifts off under the guidance of 
gvro-controlled jet vanes 

Once, long ago, I had the privilege to 


and Mrs 


laboratory in New 


Goddard at his rocket 
Mexico 
one professional assistant were perform- 
ing all the 


visit Dr 


here, he and 


diversified kinds of activity 


found today in the great laboratories, 


factories, and firing ranges of astro 
door of his 
that, 


arts that he had founded there at 


nautics \s we stood by the 


machine shop he said some 


lay, the 


Mescalero Ranch would be the basis for a 


hundred great professions 
Now we who practice those professions 
may read in this little volume the story 


of our beginnings. With great vision, un 


tiring hand, and often lonely heart, Robert 
Goddard was truly the opener of the road 
James B. Epson 


that now we follow 


America—Too Young To Die. By Maj. 
Alexander P. de Seversky. New York: 
McGraw-Hill Book 
pp. $4.95. 

M AJOR de Seversky brings very sub 

stantial credentials to the writing of this 

hook 


and intimate contact with key 


Company. 230 


His previous books and his long 
people in 
detense have earned him his role as a 
strong proponent of aerospace power. He 
criticizes with brutal frankness past and 
Government who, he 


present leaders in 


insists, are responsible for the low inte 
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national and military prestige of this 
country 

The author appeals to the American 
people to have the Congress reestablish its 
constitutional control of raising and sup 
porting military forces. He maintains 
that limited wars are no longer possible 

they will become unlimited 

Major de Seversky 


Communists is inevitable and 


believes that war 
with the 
recommends a strong centralized military 
control of integrated forces with aerospace 
power as the critical element and with 
land and sea forces in supporting roles 
He also believes in nuclear weapons with 
superior delivery systems and advocates 
top priority action to achieve a defens« 
against ballistic missiles. 

This book should be widely read—even 
by those who violently disagree with its 


thesis. —E. P. MEcCHLING 


Newton D. Baker. By C. H. Cramer. 
Cleveland: World Publishing Com 
pany. 310 pp. $6. 

THERE is a very cogent reason why 


members of the Ordnance Association 


are especially interested in a biography 
of Newton Diehl Baker. It is not because 
he was an outstanding American poli 
tician, orator, lawyer, and educator; nor 
because he served as Secretary of War 
throughout our country’s participation in 
the First World War. The special reason 
for our interest is that Mr. Baker was a 
participant in the founding of the Ord- 
Association in 1919, 


In cooperation with Benedict Crowell, 


nance 
a fellow Clevelander who had served as 
\ssistant Secretary of War and Director 
of Munitions, Mr. Baker 
for an association, led by civilians, which 


saw the need 
would keep American industry and the 
military in close liaison in time of peace 
in all phases of armament development 
and production 

The lack of this relationship prior to 
the First World War was largely respon 
and bungling of 
the early Baker 
and Crowell spearheaded the founding of 
the A.O.A. in 1919 


others who were similarly minded. 


sible for the de lay, waste, 
stages of that conflict 
They were aided by 


Forty-three years later the wisdom and 


foresight thus shown continue to pay 
dividends a hundredfold to our national 
defense. 

Dr. Cramer does not include this con 
tribution in his narrative. Yet when the 
Association conferred the Ordnance Medal 
Baker in 1935 


of Merit upon Secretary 


before a distinguished audience in the 
Nation’s Capital, it cited him for his post- 
war leadership in sponsoring “for the first 
Nation the 


material 


time in the history of our 


means for the mobilization of 


resources and industrial strength as es- 
sentials of national defense.” 


Secretary Baker’s life was a full one 


\ conservative Democrat who could not 
stomach the New Deal of Franklin Roose 
velt, he combined the liberalism of Thomas 
Jefferson and the loyalty of Robert EF. 
Lee. His beliefs shone forth in his educa 
tion at Johns Hopkins, his youthful legal 
practice at Martinsburg, W. Va., where 
he was born, the child of Confederate par 
ents. And so it was throughout his full ca 
reer as Mayor of Cleveland, Ohio, as Sec 
retary of War under Woodrow Wilson, as 
a leader of the conservative wing of his 
party, as a distinguished member of the 
bar, and as one of our country’s best 
orators. 

His record as Secretary of War was 
marked by patience, hard work, and much 
controversy. The latter stemmed from his 
earlier pacifistic outlook. But when war 
came and he was called to great responsi- 
bility, he served faithfully and with dis 
tinction. We who follow after owe New- 
ton Baker a deep debt of gratitude. Our 
thanks go to Dr. Cramer who has written 
objectively and in the spirit of the man 


whose life he describes Leo A. Copp. 


Notes on Guerrilla Warfare: Principles 
and Practices. By Col. Virgil Ney. 
Washington: Command Publications. 
174 pp- $3. 

QGEUERRILLA fighters long have been 

popular subjects for writers of biography, 

history, and fiction. However, studies of 
the principles of guerrilla warfare are 
relatively new, and the extension of Von 
basic 


Clausewitz’ principles of war to 


incorporate in parallel such additional 
principles is unique, according to the au- 
thor. 

Colonel Ney in this book has listed a 
series of principles of guerrilla war and 
has discussed them using historical illus- 
trations liberally. In general, his approach 
reflects his experience at high staff levels 
The 


sound, and 


with the broad, big-picture outlook 
principles enunciated appear 
recent history of 


illustrations from the 


guerrilla warfare aptly support his con 
clusions. 

The 
the author is developing basic principles 


reader should bear in mind that 


to be studied, remembered, and used. 
Hence, the book seems more ponderous 
and more remote than some other works 
on this subject. For example, it does not 
discuss many of the small, intimate, but 
noted by 


operational details 


“Che” 


important 


Cuba's Ernesto Guevara in his 
recent book. 

The necessity for applying Von Clause 
warfare is 


Ney 


stresses the supplementation of those prin- 


guerrilla 
Colonel 


principles in 
However, 


witz’ 


emphasized. 


ciples by additional ones, such as: En- 
vironment, community security, commu- 


nity support, propaganda, proximity, 


deliberate delay, personal security, part- 


time function, full-time function, modus 
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operandi, and organization. As time passes, this list probably will 
be modified, but it does present a useful initial line-up for con 
sideration. 

To those unfamiliar with a formal, top-level analysis of the 
subject of guerrilla warfare, this cloth-bound pocket-size volume 
should furnish a useful approach. With this background, the 
reader may then evaluate more knowledgeably other works on 
guerrilla warfare, many of which are listed in the bibliography 

H. C. THAyer. 


Ride to War: The History of the 1st New Jersey Cavalry. 
By Henry R. Pyne. Edited and with an introduction by 
Earl Schenck Miers. New Brunswick: Rutgers University 
Press. 340 pp. $6. 

CIVIL War buffs will welcome the republication of Henry R 

Pyne’s fine history of the Ist New Jersey Cavalry, or Halsted’s 

Horse, as the regiment was initially known. With an informa 

tive introduction and helpful notes and corrections by Earl 

Schenck Miers, as well as several handy battle maps, this new 

edition is even more useful than the original version published 

ninety years ago. 

Halsted’s Horse was the first Union regiment of volunteer 
cavalry to enter the field and the last to leave it. From its initial 
skirmish at Pohick Church, Va., in December 1861, to its final 
participation in the operations culminating in Lee’s surrender at 
\ppomattox, its record of nearly one hundred actions in Vir 
ginia, Maryland, and Pennsylvania was marked by dash, color, 
and, most important, frequent success 

Pyne, the regimental chaplain during most of the war, wrote 
one of the better—and certainly more readable—Civil War regi- 
mental histories. A felicity of language, a vigorous style, an at 
tention to detail without becoming tedious, a respect for the 
tragedy of war balanced by an understanding nod to its lighter 
side—all make Chaplain Pyne’s contribution a first-class piece 


of work.—StTANLey L. Fai 
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For Dependable Electric Power 
in Military Applications 
... Specify KOHLER 


Mode! 45 R81, 45 KW, 
120/208 Volt A.C 
Liquid cooled 
Remote start 
Gasoline operated 


Kohler electric plants have proven top perform- 
ers in military installations from coast to coast. 
For radar tracking and construction, emergency 
power and light for military bases, U.S. Coast 
Guard vessels, Navy patrol boats and tugs. 
They give long trouble-free life, minimum 
maintenance. Portable, stationary, or marine 
models, liquid or air cooled, gas or diesel, up to 
115 KW. Write for illustrated folder (<.59. 


KOHLER or KOHLER 


Kohler Co., Estab. 1873 * Kohler, Wisconsin 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES © ALL-BRASS FITTINGS « ELECTRIC 
PLANTS @ AIR-COOLED ENGINES e PRECISION CONTROLS 
































HI-POWER ELECTRONIC 











For the The AN/FPS.35 Radar Search Set is an 

security integral part of America’s security defense 
of our network, This massive sentinel stands in 
nation vital areas protecting the nation. 


FXR is the designer and developer of the Line Modulator, 
the key block in the transmitter complex. High level engi- 
neering combined with complete precision facilities pro- 
duced the answers to the unique problems encountered. 


Solutions to the most exacting specifica- 
tions are the foundation of FXR's service 
in High Power Electronics. The solution to 
your particular problem is but a phone 
call away. Just call and ask for an FXR 
applications engineer to discuss your 
needs. 


EXR . erie 


Amphenol-Borg Electronics Corporation 


25-26 50th STREET RA. 1-9000 
WOODSIDE 77, N. Y TWX: NY 43745 
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NORAD ON THE ALERT 


Inputs from BMEWS Provide Instantaneous Missile Data Direct to NORAD Headquarters 


From our vast outer defense perimeter, over thou- 
sands of miles, to the nerve center of the North 
American Air Defense Command at Colorado 
Springs, the most advanced concept of data han- 
dling and checkout is being utilized in the BMEWS 
system. The stakes are high, for the purpose is 
defense of the North American Continent. 

At BMEWS installations operated by USAF Air 
Defense Command, computers read out missile 
tracking data from giant radars. This information 
is simultaneously relayed to NORAD’s Combat 
Operations Center. 

The Radio Corporation of America is prime 
systems contractor for BMEWS. At the COC, 
RCA’s Display Information Processor computing 
equipment automatically evaluates missile sightings, 
launch sites and target areas. By means of data 
processing and projection equipment installed by 
RCA and a team of other electronics manufacturers, 
the findings are displayed on huge, two-story high 


map-screens in coded color symbols, providing the 
NORAD battle staff with an electronic panorama 
of the North American and Eurasian land masses. 

The handling of BMEWS inputs at NORAD is 
an example of how RCA data processing capabili- 
ties are assuring the high degree of reliability so 
vital to continental defense. 


Out of the defense needs of today a new generation of RCA 
electronic data processing equipments has been born. For 
tomorrow's needs RCA offers one of the nation’s foremost 
capabilities in research, design, development and production of 
data processing equipment for space and missile projects. For 
information on these and other new RCA scientific develop- 
ments, write Dept. 434, Defense Electronic Products, Radio 
Corporation of America, Camden, N. J. 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 
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This section of ORDNANCE contains selected papers on armament technology presented at 


meetings of 


and contemporary articles on armament res 


Technical Divisions and Sections of the 
-arch, development, manufacture, and field use. 
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Adhesives for Ordnance 


Epoxy-based materials are effective in the field to repair matériel 


POXY 


pe yrtance 


resins are ol prime im 


to the adhesives field 
as the main constituent of nu 
merous structural adhesive systems. The 
materials can 


wide of these 


be attributed to their excellent 


acceptance 
adhesive 
their chemical and solvent 


their 


properties, 


resistance, and charac- 


strength 
teristics over a wide temperature range 

Epoxy-based adhesives are extremely 
in that a useful range of me 


chanical properties can be obtained by 


versatile 


curing modifiers, 


Pot life, 


variation of agents, 


and fillers. or the time during 


which the adhesive is suitable for use 


after mixing, also can be varied in this 
manner. 
cure ol 


Room temperature CpoOxy 


adhesives is usually preferred to ele 
vatedtemperature cure for practical ap 
elevated 


plications. Adhesives cured 


temperatures often give superior 
particularly at 
they 


that 


strength properties, 


higher temperatures. However, 


frequently present a problem in 
they require the use of ovens and com 
plicated jigging procedures, particularly 

production applications where large 
assemblies are bonded. 


Room-temperature cures are usually 
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Eileen R. Swick 





Vrs. Swick, who is with the 
Materials Research Section at 
Picatinny Arsenal, Dover, N. ]., 
conducted all experimental 


work reported in this article. 





achieved by using aliphatic polyamine 


curing agents. Polyamides also can be 


used to cure epoxy adhesives at room 


temperature and simultaneously to 
making 


reactions ol 


modify them, them toug rher 


and less brittle. The epoxy 
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resins with polyamides are only mildly 


exothermic as compared with reactions 


of epoxy resins with aliphatic amines. 


The aliphatic amines generally harden 


epoxy resins rapidly; polyamides re 


quire longer cure time at room tem 


perature but provide a longer pot life. 
is XIBILIZERS such as polysulfides 

or other long-chain aliphatic materi 
ils frequently are added to Epoxy resins 
to increase their toughness and impact 
resistance, especially at low 
Some 


addition of 


t¢ mpera 


tures. heat resistance is sacrificed 


by the certain flexibilizers 
However, loss of strength may be kept 
to a minimum while obtaining the de 


sired modification by controlling th 


quantity of flexibilizer. 

Fillers such as metal powder, mica, 
and silica (depending upon the intended 
application ) are frequently incorporated 
in the epoxy adhesives. The addition of 
fillers 1s advantageous for the following 
reasons: 


They 


adhesive, 


increase the viscosity of the 


thereby making it more suit 


able for bonding irregular surfaces 


where contact between the adherend 


surfaces 1S spotty. 
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Fig. 1. A typical kit adhesive for field use before and after mixing. 


2. They reduce the shrinkage of the 
resin that occurs during cure, thereby 
eliminating some of the stresses which 
occur within the adhesive. 

3. They improve impact resistance 
and in some cases strengths of the 


bonded joints in general. 


row RS also help reduce the cost of 


the resins, making them more prac 


tical for production applications. 
Epoxy adhesives have found an in 

creasing number of uses in the structu 

Ord 


nance applications and have been used 


ral assembly of components tor 


by the Air Force for several years. They 
are presently being used with success 
in structural applications in the fabrica 
tion of many Ordnance weapons sys 
tems such as Lacrosse, Shillelagh, Red 
Eve, Minuteman, and Redstone. 
However, the use of epoxy adhesives 
has been confirmed primarily to shop 
production and laboratories. One of the 
primary reasons for this is the need for 
accurate weighing and mixing of com 
ponent ingredients, which ordinarily 
are supplied in large containers. The 
use of these materials in the feld for re 
pair purposes is impractical when ac 


curate weighing is required. 
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Adhesives that have been supplied in 
kits 


mostly solvent or water-emulsion ther 


convenient tubes or have been 
moplastic types such as cellulose nitrate 
(household cement), rubber-based ad- 
hesives, and polyvinyl acetate adhesives. 
These thermoplastic adhesives are not 
recommended for good metal-to-metal 
bonds and resistance to high-tempera 
ture and climatic conditions. 

Recently manufacturers have begun 
to distribute thermosetting epoxy ad 
hesives in small kits or tubes which do 
not require weighing. These adhesives 
are solventless, have good heat and 
solvent resistance, and bond well to a 
wide variety of materials. In addition, 
most of them cure at room temperature. 

The kits are supplied in packages 


composed of two units. One unit con- 
tains the adhesive resin and the other 
contains the hardener or curing agent. 
The units come either as collapsible 
metal tubes or as jars. When using the 
tube package, equal lengths of resin and 
hardener are squeezed onto a mixing 
plate and then thoroughly blended (see 
Fig. 1). When jars are the containers, 


a mixing cup is supplied. 


TIXHE components are basically (1) 

epoxy resins of the bisphenol A-epi- 
chlorohydrin type and (2) polyamides 
or polyamine adducts which are the 
hardeners or curing agents. In some 
cases modifiers and fillers may be pres 
ent in the adhesive resin component. 

These adhesive kits may have poten 
tial for Ordnance field-repair work, for 
they would make it possible for many 
Ordnance items that would normally 
be returned to a shop or Ordnance 
depot to be repaired in field repair sta 
tions. Numerous items could be re 
paired in almost any locality by un 
trained personnel, provided the direc 
tions supplied with each kit were fol 
lowed carefully. 

In cases of delamination or breakage 
of rubber or plastic parts, adhesives are 
usually the only means of repair. Metal 
components can be adhesive-bonded to 
withstand service requirements for many 
months or even years. The use of ad 
these also would re 


hesives in cases 


duce repair time and cost. 

It should be noted that these emer 
gency repair kits are not recommended 
for permanent repair or for use in 


structural where 


critical applications 
failure of the adhesive bond would re 
sult in malfunction of the Ordnance 
item. 

The decision to evaluate a few com 
mercially available epoxy kits stemmed 
from their apparent potential for field 
repair. Eight kits were chosen at ran 


dom and evaluated in tensile shear for 


Table I. Shown below is the average adhesive shear strength to steel 
with epoxy kit adhesives cured for 7 days at 73 degrees Fahrenheit. 





Steel specimens were 
*Failed during Ist week of JAN cvcle 
**Failed during 2nd week of JAN cvele. 





etone wiped and vapor ce g 


Fahrenhett 


73°F. after ]AN cycling 


4 degrees 


bonding 
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Fig. 2. Shown above are average adhesive shear strengths with aluminum using epoxy kits, with the asterisks 
designating specimens delaminated during JAN cycling. Test temperatures are indicated in the small box 


adhesive bond strength to aluminum 


at the standard Ordnance test tempera- 


and 160 


at 73 


tures of minus 65, plus 73, 
degrees Fahrenheit, as well as 
degrees Fahrenheit after subjection to 
the JAN temperature and humidity 
cycle (MIL-STD-354) for 28 days. 


N a preliminary investigation, three 

adhesives (A, E, and F) were evalu- 
ated for bonding steel to steel. The re 
sults are shown in Table I. Only Ad- 
hesive A withstood the JAN cycling. 
However, the steel corroded so badly in 
JAN cycle phase of this test series 
it was difficult to determine the 


the 
that 
cause of bond failure during the cycling. 

It could not be determined whether 
the corrosion crept under and lifted the 
adhesive from the metal or whether the 
adhesive itself was attacked by the 
moisture, thereby exposing the bonding 
surface to the corrosive effects of the 
JAN cycling. 

To minimize the effects of corrosion 
in evaluating the adhesives, aluminum 
adherends were selected further 
evaluation tests of these three adhesives. 


for 


In addition, five other adhesives were 
added to the test program. Of the eight 
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adhesives evaluated, five withstood all 
environmental test conditions (see Fig. 
2). These were adhesives A, C, D, G, 
and H. The most favorable over-all re 
sults were obtained with Adhesive C, 
which gave the following shear 
strengths after 7 days cure: 2,110 psi 
at minus 65 degrees Fahrenheit, 2,230 
psi at plus 73 degrees, 1,470 psi at 160 
degrees, and 2,420 psi at 73 degrees 
after JAN cycling. An average of 1,520 
psi in shear with a standard deviation 
of 26.5 was obtained on 3 specimens at 
24 
hours cure at 73 degrees with this ad 


73 degrees Fahrenheit after only 


hesive. 
Adhesives A and D 
strengths equal to Adhesive C 


gave bond 
under 
some conditions (specifically at elevated 


temperatures or after subjection to ele 


vated-temperature storage ), but they ap 
pear to require a post cure at elevated 
temperature, as is evidenced by the in 
creased bond strengths at 160 degrees 
Fahrenheit and at 73 degrees after the 
JAN cycle. In the incompletely cured 
state the adhesives are likely to be more 
susceptible to solvent attack, salt water, 


and weathering. 


aire YUGH Adhesive H gives ex 


cellent bond strengths at 160 de 


grees Fahrenheit and after JAN cycling, 
bond strength at tem 


that it 


the low room 


perature indicates requires an 
elevated-temperature cure. This limits 
its use to areas where a good heat source 
is available. 

Adhesive G appears to be fully cured 


at room temperature but decreases sub 


Table II. The sanding and solvent-wipe method gave bond strengths 


deemed sufficient for most 


field-repair applications 


as show n below. 





Idheswe Veta 
Ku 
Acid-t 


reated 


\cid-treated 
Solvent-wiped f{« 
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stantially in bond strength at elevated 
temperatures and after the JAN cycling. 

Adhesives B, E, and F also appear to 
be fully cured but are detrimentally af 
fected by elevated temperatures and 
weathering (see JAN cycle test results 
in Fig. 2). 

Adhesives which require high-tem- 
perature cures might be used advan- 
tageously for applications such as body 
and minor motor repairs, where heat 
generated would cure the adhesive. 
Once cured, the adhesive would with- 
stand the higk temperatures it would 
encounter in such an application. 


LL the adhesives evaluated in this 

article should be applied at a mini- 
mum temperature of 70 degrees Fahren- 
heit. Cure times vary with the different 
adhesives, and the manufacturers’ direc 
tions must be followed to effect proper 
cure. Most epoxy adhesives require 
about 7 days at 73 degrees Fahrenheit 
for complete cure. However, some of 
the adhesives attain almost full cure 
within 24 hours at 73 degrees. This 
time can be shortened even more by 
using heat. 

In the field, many available sources 
of heat may be utilized to accelerate 
the cure cycle of adhesives. Some pos- 
sible heat sources include a_ battery 
operated heat lamp or a heater in a 
building or shelter. If the bonded item 
is portable, the manifold of a truck or 
tank could be used. It is essential that 
the adhesive be completely cured before 
the bonded joint is subject to stress, 
weathering, chemicals, or solvents. 

Cured epoxy resin adhesives have 
been reported to exhibit good to excel- 
lent resistance to numerous chemicals 
and solvents including the following: 
salt water, engine oil, Type 3 fuel, JP4 
fuel, ethyl alcohol, hydrochloric acid, 
sulfuric acid, sodium hydroxide, hep 
tane, nitric acid, hydrogen peroxide, 
and sodium carbonate. 

An adhesive such as Adhesive C, 
which is fast-curing and easily applied, 
undoubtedly could be used to great ad- 
vantage in the field repair of many 
Ordnance items for bonds requiring 
quick cure (24 hours) where no heat 
source is available. This adhesive also 
could be cured within one hour at 140 
degrees Fahrenheit, or 30 minutes at 
200 degrees. Cure could actually be 
achieved in a few minutes by using 


temperatures around 500 degrees. 
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“These adhesive kits may have 
potential for Ordnance field- 
repair work, for they would 
make it possible for many Ord- 
nance items that would nor- 
mally be returned to a shop or 
Ordnance depot to be repaired 
in field repair stations. 

“Numerous items could be 
repaired in almost any locality 
by untrained personnel, pro- 
vided the directions supplied 
with each kit were followed 
carefully. 

“In cases of delamination or 
breakage of rubber or plastic 
parts, adhesives are usually the 
only means of repair. Metal 
components can be adhesive- 
bonded to withstand service 
requirements for many months 
or even years. The use of ad- 
hesives in these cases also 
would reduce repair time and 
cost.” 





However, such high temperatures 
are not recommended for the follow- 
ing reasons: (1) there is much danger 
of overcuring, thereby decomposing 
and mechanically weakening the ad- 
hesive, and (2) there would be great 
internal stresses in the bonded joint due 
to the cooling effects of materials with 
different thermal coefficients. This ad- 
hesive recently has been recommended 
and is being tested for field modifica- 
tion of the Nike Hercules surface-to-air 
missile. 

In order to evaluate a cleaning method 
that would be practical for field repair, 
it was decided to determine the bond 
strengths obtainable to aluminum when 
the adherend surfaces were only sanded 
and solvent-wiped prior to bonding. The 
usual acid treatment and vapor degreas- 
ing treatment are impractical for most 
field applications. 

Specimens which had been cleaned 
by the sanding and solvent-wipe method 
were tested in comparison with acid- 
treated specimens. Although some loss 
in bond strength was observed with the 
sanding and solvent-wipe method, the 
bond strengths obtained are probably 
sufficient for most field-repair applica- 
tions (see Table II). 

The final strength of the bonded 
joint should be predicted on the basis 
of this sanding and solvent-wipe clean- 


ing procedure rather than on the labora- 
tory and production cleaning procedures 
(e.g., vapor degreasing and/or acid 
treating ) which usually are reported for 
such test. 

The prescribed cleaning procedures 
must be strictly followed, and no trace 
of grease, paint, or other contaminant 
must remain on the surface to be 
bonded. Adhesives will not adhere to 
grease. If paint or any other foreign 
material is present on the bonding sur- 
face, the maximum degree of adhesion 
obtained will only be equal to the ad- 
hesion of the paint or other foreign 
material to the bonding surface. 

With a metal surface it is very im- 
portant that the sanded and solvent- 
wiped area be bonded immediately be- 
fore oxidation occurs. Other type sur- 
faces usually become contaminated with 
moisture, dust, or grease upon stand- 
ing and should therefore be bonded im- 
mediately also. 

In view of the findings of this in- 
vestigation it would seem advantageous 
to the Ordnance Corps to consider in- 
corporating an adhesive repair kit in the 
field-repair and maintenance kits. Such 
an adhesive repair kit should contain 
the following: 

(1) A clear, precise instruction sheet; 
(2) One tube each of epoxy resin and 
hardener; (3) A flat mixing plate of 
wood or fiberboard; (4) Two sheets 
each, abrasive paper, fine (No. 400) 
and coarse (No. 60) grit; (5) Four 
wooden spatulas; (6) A container of 
nonflammable cleaning solvent, such as 
perchlorethylene; (7) A clean white 
cotton cloth; and (8) Several wooden 
applicators. 

It is apparent from these studies that 
all epoxy kit adhesives are not applica- 
ble to Ordnance field use. However, 
those that are would be advantageous 
to the Ordnance Corps for emergency 
repair uses. In order to assure selec- 
tion of the proper adhesive, these kits 
would be required to meet certain 
standards set by Ordnance. 


HE requirements would include a 

maximum cure time and temperature 
plus minimum bond strengths obtained 
under various conditions. Further lab- 
oratory testing and field evaluation 
would be required prior to the prepara- 
tion of an adequate procurement speci- 
fication and subsequent use of adhesive 
repair kits in the field. 
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Systematic Errors 


They can be detected by workable although unconventional methods 


ISAGREEMENTS between lab- 
oratories conducting measure 
ments are frequent and inevi- 
table. These 


primarily from systematic errors which 


disagreements grow 
are demonstrable and for which each 
laboratory should 
sources. The following pertains to the 


seek out its own 
determination of these sources of such 
errors. 

Take Weston 
them out to 10 or 12 laboratories. Label 
one cell X and the other Y and ask each 
laboratory to report back the measure 
ment it makes on each cell. On a piece 
of graph paper lay off an X-axis and a 


two cells and send 


Y-axis with a very enlarged scale so that 
it will just cover the span of values re- 
turned. Each laboratory has reported 
an X result and a Y result; using these 
as coordinates, plot a point. 
If there are a dozen 
there should be a dozen points, and if 


laboratories, 
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only random errors operate, plus and 
minus errors should be equally likely. 
The points should distribute them 
selves in a roughly circular manner. 
Find the average X and the average Y 
and draw a horizontal and a vertical 
line through that point, dividing the 
graph paper into four quadrants. 

In theory there should be three points 
in each quadrant, and I will guarantee 
that the points will be predominantly 
in the upper right and in the lower 
left. Hardly any will be in the other 
two quadrants, because if a laboratory 
is high on one measurement as a result 
of a systematic error, then it will be 


high on the other. If it is low on one, 
it will be low on the other. 
At a glance you have a wonderful 
demonstration that systematic errors are 
the things that are giving you trouble 
It is pretty easy to get checks within 
a laboratory, but, of course, systematic 
errors are not disclosed that way. The 
laboratory has a particular reference 
standard and particular equipment and 
apparatus which doesn’t change, so, if 
they measurement, 


repeat a they get 


very nice checks with high precision. 


HE trouble comes when some other 
laboratory, with some other reference 
and some other set of apparatus, makes 
the measurement. This laboratory will 
check itself nicely, but it will be defi 
nitely apart from results from other 
laboratories. Eventually, discrepancies 
of this kind become troublesome. 
The which I feel 


systematic error 
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Table I. Experiments with two potenti- 
ometers, two cells, and two observers. 


sure is associated with any measure- 
ment made in a particular laboratory is 
itself composite. The reference standard 
may not be exactly right. Even if the 
certificate for the standard cell was ab- 
solutely right the moment it left the 
Bureau of Standards (which we don’t 
claim), it could change a little bit, and 
then when you set the value on the 
certificate into your potentiometer this 
may not represent the actual value of 
the cell. So a little systematic error is 
introduced there. The thing that makes 
it hard for us is that the individual sys- 
tematic errors may be of the same order 
of magnitude as the precision error, 
and they are hard to detect. But it is 
best for each laboratory to seek out the 


sources of its own systematic errors. 


IGURE 1 has to do with the attempt 

made by the Canadians to make a de- 
termination of g. It is done very sim- 
ply: A rod with distances marked on 
it is dropped and the time each dis- 
tance takes to pass a given point is 
measured, From this, g is calculated. 
The mistake this laboratory made was 


to have two rods. 


Table III. Use of two standard cells, 


We only need to look at the top two 
drawings. There you see very plainly 
that the thirty-two repeat drops made 
with each of the two rods show a cer- 
tain scatter, and their averages are defi- 
nitely and unmistakably separated, al- 
though there is a considerable overlap 
between the individual measurements 
with each rod. This is the problem that 
confronts us in all our laboratories. 

What would you do, given these re- 
sults, if you had to make a report for g 
and you had no reason to believe that 
the distances you were assigned were 
any better for one rod than for the 
other? You’d strike an average, 
wouldn’t you? Give them equal sig- 
nificance because there is nothing else 
to do. 

Given two standard cells and one 
potentiometer, you might make some 
measurements using first one standard 
cell as the reference and then make 
measurements using the other standard 
cell. You have no reason to think that 
one cell is better than the other. They 
have certificates of equal date and there 
is nothing wrong. So you would split 
the difference between the two sets of 
results. 

It might have been, however, that 
you had two potentiometers, and this 
makes the problem more complicated. 
You can have two cells and two po- 
tentiometers. You can first interchange 
the two potentiometers, keeping the 
same cell. You may try both cells using 
one of the potentiometers. 

Let P and p designate the potenti- 


X and Y, in standardizing other cells. 





Test Result with 
cell Standard X 
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Table II. Experiments with two potenti- 
ometers, two cells, and two observers. 


ometers and C and c the two cells. 
Measurements are made using the first 
three combinations: 


Series 1 PC 
oe pC 
~. 2 Pec 

4 pe 


How can you strike an average for 
these three The 
potentiometers are of equal merit, and 
you ought to split the difference for 


measurements? two 


them, too, as well as for the two stand- 
ard cells. You are in trouble because 
you have to throw away one of the 
measurements. There is no way, try as 
you may, to give equal weight to the 
two cells and two potentiometers ex- 
cept to use series 2 and 3. You average 
these and you have both cells repre- 
sented and both potentiometers. The 
sensible thing here is to use all combi- 
nations, both cells and both potenti- 
ometers. After we have all four series, 
each cell has appeared in two of the 
series and both potentiometers have 
been used with each cell. The straight 
average is the best estimate, the best 
value. It is certainly worth while to 
have the fourth series. 


OTICE that if you want to compare 

potentiometers—say the P against 
the p—you can take the average of two 
of the measurements against the average 
of the other two because the two P’s 
have a C and ac, and the two p’s have 
a C and a ¢, so the celis balance out. 
This way you are getting a comparison 
based on averages of two determina- 
tions rather than a single determina- 
tion. Each series, of course, may have a 
number of repeat measurements in it. 
The average of each series is used to 
represent the series. 

Table I shows how quickly life can 
get complicated. Say that we have two 
observers who are going to share the 
burden of these observations. We have 
all been taught—had it ground right 
into our very bones—that, if you want 
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to study the effect of a variable on a 
system, change the variable and leave 
everything else unchanged. I am going 
to designate the standard set of equip- 
ment by capital letters. The alternate 
choices are denoted in the table by 
lower-case letters. 


IRST, change the cells, then put back 

the original cell and change ob- 
servers. Then go back to the original 
observer and change potentiometers. We 
are in trouble when we try to take the 
best average. The only way to do that is 
to add the last three series together and 
subtract the first series and divide by 
two. This gives equal representation to 
capitals and to lower-case letters. The 
precision is no better than a single series 
will give. 

There is another way that might oc- 
cur to a clever operator. He starts out 
with standard conditions such as P, O, 
C. He changes C; having changed it, 
it may be a nuisance to change it back, 
so he leaves it there and changes ob- 
servers. Then he leaves 0 and ¢ and 
finally changes potentiometers (see Ta- 
ble Il). This has the advantage of less 
switching back and forth of the re- 
quired equipment. To find the effect of 
changing cells take Series 1 minus Se- 
ries 2; to find the effect of changing 
observers, take Series 2 minus Series 3; 
and to find the effect of changing the 
potentiometers, take Series 3 minus 
Series 4. 

There is only one way you can get a 
best value here ard give equal weight 
to both observers, both potentiometers, 
and both cells, and that is to take the 
average of the first and fourth series. 
Otherwise you will get a bias. The 
smart thing to do is to do something 
that we were all taught not to do— 
change two things at once. Table IV 
shows such a program. 


( NCE again the standard conditions 
” are P,O, C. Change O C and P O 
and finally P C. The advantage is that 
now you can take the average of all four 
for your best value and get two capitals 
and two lower cases of each letter. Fur- 
thermore, instead of just a difference 
between two series to measure the effect 
of changing potentiometers or chang- 
ing cells or changing observers, all the 
data are used for each effect. In the ap- 
proved schedule, where you change two 
things at a time, to find the effect of 


September-October 1961 


Dec. 1959 


32 Drops 
Rule # 2 


980.609 
980.610 
980.611 

980.612 
980.613 
980.614 
980.615 


Standard deviation = 
Maximum spread = 2 


St 


Maximum spread = 


St 


Maximum spread = 


980 616 


cm. sec™® 


0.6 mgals 
9 mgals 


Mean = 980.6124 


Mean = 980.6139 - cm.sec™ 
andard deviation = t0.9 mgals 
4.1 mgals 


~~—T—-7 


Mean = 980.6136 - cm.sec™* 
andard deviation = 2.2 mgals 
10.0 mgals. 


980.617 
980.618 
980.619 


Fig. 1. Distributions of observations made from an absolute measurement of the 


acceleration due to gravity 


changing cells you would take the 
average of the first and third and com- 
pare it with the average of the second 
and fourth. 

You can see that the first and third 
series have two C’s and have P and p 
and also O and o. This is also true of 
the two series with c. Now you would 
be getting the effect of these changes by 
taking the averages of two. 

Let us suppose that you have two 
reference standard cells which you are 
using to check other standard cells 
sent in to you routinely. In order to 
prevent slips, you have to check each 
one carefully twice. 

The advantageous thing to do is to 


Table IV. Experiments with two poten- 
tiometers, two cells, and two observers. 





Series 











conducted at the Ottawa Division 


of Applied Physics. 


make one of the measurements against 
one of the reference cells and the second 
measurement against the other refer 
ence cell. If the cells are X and Y you 
will have a measurements X 
and Y for the first cell sent in for cali 


bration. 


pair ot 


FTER a number have come through 

your hands and nearly all the X’s 
are bigger than the Y’s, you have proved 
beyond doubt the difference between 
your two reference standards. No mat 
ter how nearly alike the two standards 
are, if the series is long enough there 
will turn up a predominance of either 
plus or minus signs in the difference 
column. 

We have, then, a way of evaluating 
the two reference cells at no additional 
cost while doing the ordinary work. 
Each cell that has been measured against 
two of the references now gets reported 
and traced back to two rather than one. 
Table III shows a simple bit of arith 
metic to tell whether we have demon- 
strated the difference. 
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(;uidance for Skybolt 


The new astronertial system is designed to manimuze shill, manpower, 


and support-equipment requirements and to maximize self-sufficiency 


and combat readiness of units of the U. S. 


HE astronertial guidance system 

for the Skybolt WS-138A weap 

on system is located in the missile 
and the carrier aircraft. Three of the six 
guidance system modules are located in 
the missile—the astronertial instrument 
module, inertial platform control mo- 
dule, and the ballistic computer module. 
Guidance modules which are carried in 
the aircraft are the prelaunch computer, 
the astrotracker control, and the port 
able chronometer. 

Douglas Aircraft Company has the 
responsibility in the missile for the flight 
control components which receive sig- 
nals from the guidance system and in 
the aircraft for the control and indicator 
Bomb-Nav_ tie-in which 
feeds inputs to the guidance system. It 
was established earlier in the program 
by the Air Force, that the AN/GJQ-9 
programming set would be used for 
aerospace 
equipment in the GAM-87A system. 
Northrop 
Corporation has the responsibility for 


panels and 


implementing the ground 


Nortronics Division of 
building test sets (previously called 
adapters) which will, when connected 
with the programming set, be capable 
of testing each of the guidance modules 
and isolating malfunctions to the plug 
in subassembly level. There are five test 
sets for the guidance system which are 
used in conjunction with the AN/GJQ-9 
for tests at the module level that are 
being built by Nortronics. 

Additional aerospace ground equip- 
ment being furnished by Nortronics 
includes a magnetic drum test set, pre- 
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launch computer memory fill unit, as- 
tronertial instrument check fixture, star 
simulator, and time standard. Self-con- 
tained component test sets to check 
subunits from each of the guidance 
modules and isolate to a failed com- 
ponent part have been proposed but 
are not funded at the present time. 

Minimum maintenance on the GAM- 
87A at the flight line is performed 
using self-programming of the pre- 
launch computer to isolate malfunc- 
tions at the system level. A PLC mem- 
ory fill unit (tape-programmed) is 
used to fill additional routines and in- 
structions to the computer in order to 
isolate malfunctions to a module in 
the aircraft or to one of the four mis- 
siles carried by the carrier aircraft. 

If the aircraft does not have missiles 
attached it will be possible, by connect- 
ing a missile simulator to one of the 
missile pylons, to check the aircraft- 
mounted modules. The faulty modules 
mounted in the carrier aircraft can be 
removed and replaced by spare mod- 
ules and the faulty modules are taken 
to the base shop for repair. 

In the missile system test area, a test 


Strategic Air Command 


set in conjunction with the AN/GJQ-9 
programming set is used to isolate a 
failure in the missile to one of the mod- 
ules therein. After replacement of the 
faulty module, the missile is then put 
back in ready-round storage. This mis- 
sile system test set is the responsibility 
of the Douglas Aircraft Company. The 
module test area of the base shop con- 
sists of the AN/GJQ-9 programming 
set and the module test sets mentioned 
previously which are used to trouble 
shoot the various guidance modules. 

The AN/GJQ-9 programming set 
is basically designed to specification 
MIL-P-26664A and at the present time 
is being built by the Bendix Equipment 
Division at Teterboro, N. J., on a prime 
contract from the Air Force. It consists 
of a 2-bay operator’s console and a 3-bay 
electronic console which, when used in 
conjunction with a test set, will auto- 
matically program, by means of a 
punched paper tape, the test to be per- 
formed on a particular piece of equip- 
ment. 


HE programming set contains a 

high-speed photoelectric tape reader 
and a printer which will record meas- 
ured values. It contains an analog-to- 
digital converter which allows the 
equipment to make AC, DC, ratio, and 
resistance measurements. It also con- 
tains a hexadecimal comparator which 
can be used to compare decimal num- 
bers and indicate out-of-tolerance limits 
which are stored in the comparator. 
Hexidecimal numbers also can be com- 
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pared, but indication or print-out is 
not available. 


FTER the modules have been tested 

and malfunctions isolated to a sub- 
unit, the subunit is replaced and the 
module retested and placed in storage at 
a SAC base. Subunits which have mal- 
functioned are tested on subunit testers 
that are grouped to repair various func- 
tional type components such as digital, 
analog, and electromechanical assem- 
blies. 

Normally, all modules in the as- 
tronertial guidance system can be re- 
paired at the base shop with the excep- 
tion of (1) mechanical repairs required 
on the astronertial instrument, and (2) 
the magnetic drum from the prelaunch 
computer. 

The astronertial instrument is built 
to be depot-maintained because of the 
high skill level and special facilities 
required, such as a clean-room area. The 
magnetic drum assembly of the pre- 
launch computer is a depot repair item 
because of the skill levels required and 
the small tolerances that are allowed in 
the assembly. 

Basic electronic construction in the 
astronertial guidance system uses small 
functional assemblies, 


“chips,” 


printed-circuit 

which call 
large plug-in printed-circuit cards. Iso- 
lation at the module level to these large 


we mounted on 


removable assemblies allows speedy re- 
pair of the module. 

Adequate test points are available on 
the large card subassemblies to isolate 
in the subunit tester to a “chip” which 
can be replaced. 

Go-no-go chip testers are planned 
for the base shop to cycle spare chips 
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The Skybolt missile uses a U. S. Air Force B-52 bomber as its “launching pad.” 


and to verify chips which have been 
removed as inoperative. Necmally, the 
chips are kept at a low dollar value so 
that they may be considered as a possi 
ble throwaway item. All the guidance 
modules with the the 
portable chronometer are pressurized 
and require leak testing and purging 
equipment. 


| Ppwrnager modules are 
JF cooled except for the 


chronometer. The chronometer does not 


exception ol 


liquid 
portable 


require pressurization because it is lo- 
cated in the crew compartment of the 
aircraft which is itself pressurized. 
Optomechanical fixtures are required 
for testing the star tracker in the as 


tronertial instrument. These are a star 
simulator, a tracker calibrator, photom 
eter, the theodolite set for establishing 
the required accuracy. 

A special precision electromechanical 
fixture is required in the depot for test 
ing and calibrating the astronertial in 
strument after replacement of a faulty 
gyro, accelerometer, or 


solver. This unit is used with the as 


precision re 


tronertial instrument test set and AN 
GJQ-9 programming set. 

The design approach of this equip 
ment, therefore, is to minimize skill, 
manpower, and support-quipment re 
quirements, and to maximize SAC unit 
self-sufficiency and system combat readi 


ness. 


The Skybolt is being developed to arc through space toward targets more than one thousand miles away (Air Force photos). 
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Flight Control Testing 


Checking out the automatic control system of the supersonic F-105 


airplane 


in actual flight is the “moment of truth”? which proves 


the effectiveness of the preceding design and development program 


HE FCs flight-control system de 

veloped by General Electric Com- 

pany is now operational on Re 
public Aviation Corporation’s F-105 
Thunderchief. The Thunderchief flies 
at twice the speed of the F-84 Thunder- 
jet, which was the mainstay of the 
Korean war. The equipment and meth- 
ods for the F-ros described here will 
give the reader an understanding of 
the exact procedures which are fol- 
lowed in testing flight-control systems 
on all supersonic aircraft. 

Flight testing is the “moment of 
truth” for aircraft systems manutac- 
turers. Testing under actual flight con- 
ditions is the pay-off for the thorough 
engineering that goes into the design 
and development of a flight-control 


system. There is no substitute for a 
complete series of in-flight shakedowns 


to make certain that all the components 
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of a system function together—reliably 
performing as a well-integrated whole. 
The equipment and testing methods 
described in this paper will help assure 
the success required of a flight test. 

Equally important to the success of 
flight testing is close teamwork be- 
tween flight-test engineers and _ test 
pilots. The flight-test team usually is 
headed by the airplane manufacturer’s 
flight-test engineer. With the help of 
the flight control manufacturer’s test 
engineers he will set up an integrated 
series of tests. 


In order to accomplish the objectives 
of each flight, a very exact and formal 
flight plan must be set up and close 
liaison established between the flight 
control system manufacturer and the 
airframe manufacturer. The objectives 
of the individual flight must be re- 
viewed in terms of the over-all flight 


test objectives. 


LIGHT conditions for each test are 

judiciously chosen so that each may 
be measured against a reference test. A 
detailed step-by-step procedure is set 
up for the pilot to follow, and this pro- 
cedure is supplemented and directed by 
ground radio The detailed 
flight plan is used by both the test pilot 
in the air and the flight-test engineer 
on the ground during the flight. 

The number of tests planned will be 


contact. 


dependent upon a rigid time schedule. 
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Tests which will accomplish the flight 
objective are written down in detail. 
An alternate plan also is provided so 
that if some unpredicted trouble should 
occur the flight plan can be changed 
and valuable flight time not wasted. 
The flight plan is reviewed with the 
test pilot at the preflight meeting. 

On the day of the actual test flight, 
radio contact is established with the 
pilot as soon as the engine is run- 
ning. At this time, a check of the in- 
strumentation system is performed and 
flight control system functions are en- 
gaged to check any possible difficulty. 
After take-off and climb-out, the pilot 
will contact the flight-test engineer and 
the first flight control test will be set up. 

Each test is then run off with the 
flight-test engineer using the real-time 
telemetering system to observe results 
as fast as the tests are performed. This 
system receives signals from the flight- 
control system and, in addition to pre- 
senting real-time information, tapes 
them for a permanent record of the 
flight control’s performance. 

Because observation of results is pos- 
sible during the flight, changes in the 
flight plan may be initiated by the 
flight-test engineer at any time during 
the test. The changes to the plan are 
noted by the pilot on his flight ¢ard and 
by the engineer on his radio log sheet. 
There is a free discussion between the 
test pilot and the flight-test engineer 
during the performance of each test in 
order to report spontaneous pilot evalu- 
ation of the flight control system’s per 
formance. The entire flight plan may 
or may not be accomplished, depending 
upon aircraft conditions and the ap- 


portionment of time. 


URING the flight, the flight-test en 

gineer watches the critical parame 
ters active in the flight-control system. 
The number of critical references or pa- 
rameters to be recorded will be depend- 
ent upon the flight-test objectives, but 
the number usually will not exceed 
eight to twelve. For a particular test, 
only two or three parameters are neces- 
sary to determine whether that test is a 
success or a failure. 

Provision is made to vary the dif- 
ferent system parameters during flight 
by installing a potentiometer box in the 
pilot console. If cockpit space is limited, 
the potentiometer box may be reduced 
in size by using a junction box installed 
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at another point in the aircraft—in the 
bomb bay area, for example. The junc- 
tion box then becomes the point at 
which the cockpit potentiometers are 
wired to the different functions of the 
flight-control system. 

In addition to potentiometers, the box 
contains a number of switches which 
can be used to activate or deactivate 
various autopilot functions during 
flight. The number of switches used 
will depend upon the system complexity 
and the flight test objectives. 

A limited amount of data analysis is 
done during a flight. Various strategic 
signal points in the autopilot system 
are checked by the flight-test engineer 
to determine how the system 1s operat 
ing. Because of the number of instru 
mentation points and wires involved, 
an instrumentation junction box is 
usually necessary. The number of pick- 
off points from which to obtain data is 
considerably greater than those used 
for any one flight. The instrumentation 
junction box is the point at which the 
selection of signals for each flight takes 
place. A special electrical cable connects 
the autopilot amplifier to the instrumen 
tation junction box so that these points 
may be selected and measured as the 
situation requires. 

At the same time that the flight 
control system itself is tested, aircraft 
controls also should be observed. Of 
vital importance are the stabilizer, rud 
der, and spoilers. In order to analyze 
the performance of a flight-control sys 
tem, the aircraft control linkages and 
power-boost system also must be con 
sidered. Surface pick-offs tied in with 


the instrumentation system provide the 


position information necessary for the 
flight test engineer to measure impor 
tant aircraft control system character 
istics. 

The flight records may be reviewed 
during a postflight conference between 
the test pilot and the flight-test engi 
neers, particularly when there are areas 
could not be re 


of confusion which 


solved sufficiently during the flight 
The flight record is compared against 
the expected results for each test, and 
the results of each test are later recorded 
to form an important part of the Hight 
test report. 

Flight testing has come a long way 
since the heyday of the F-84. The com 
plexity of electronic and hydraulic sys 


tems used in the F-105 provides th 
flight-test engineer and maintenance 
personnel with challenging problems. 
During the flight, these test problems 
are solved and passed back into pro 


duction. 


N this age of Mach 2 aircraft, the 

flight-test engineer is faced with in 
creased operating costs, and the efficient 
planning of each flight test means the 
saving of thousands of dollars. The en 
gineer’s planning must be thorough 
and yet flexible, so that each bit of in 
formation gathered is fully utilized in 
future planning. 

A lot of things can happen once the 
test pilot steps into the cockpit of his 
F-105, and the flight-test engineer must 
be prepared for almost every possibility 

he has no time for hindsight. Once 
the brakes are released for taxiing, the 
pilot’s energies will be devoted to flying 
one of the fastest planes in the sky. 


The ground receiving portion of real-time telemetering equipment permits 
analysis of aircraft control system performance data during actual flight test. 
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ABC’s of BLC in ASW 


There are a number of known methods for reducang the drag on 


an underwater vehicle by control of the boundary layer and further 


research may 


© those readers like myself who 
have been unable to keep up with 
the alphabetical jargon which 
punctuates the technology of today, the 
free translation of the title of this article 
is as follows—it deals with some of the 
fundamental ideas behind the theory of 
boundary-layer control (BLC) and how 
they may be adapted in practice to im 
prove the performance of antisubmarine 


(ASW) 


particular the torpedo. 


warfare weapons systems, in 

Before discussing boundary-layer con- 
trol and its application to torpedoes, it 
may be helpful to review some facts re- 
garding the boundary layer itself. The 
concept of the boundary layer was in 
troduced by Prof. Ludwig Prandtl at 
the turn of the twentieth century. The 
theories of classical hydrodynamics had 
reached a high degree of perfection 
prior to this time, but they dealt pre- 
with a 
fluid”; that is, one of zero viscosity. 


dominantly so-called “ideal 

The resulting potential flow solutions 
as such could predict neither the skin 
friction drag nor the form drag result- 
ing from flow separations due to viscous 
effects on a submerged moving body. 

Prandtl reasoned that 
effects were confined to a relatively thin 
zone next to the boundary which he 
termed the boundary layer. Outside this 
layer, however, the fluid was assumed 
to behave as an ideal one. The fluid 
velocity at the boundary of the body 
must be zero, increasing to that of the 
free stream across the thickness of the 
boundary layer. Very high viscous shear 


such viscous 
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in the complete elimination of ths factor 
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stresses, which we have come to term 
“skin friction,” result at the boundary 
of the body. 

The phenomenon of separation is 
nicely explained by the boundary-layer 
concept also, for we now visualize slowly 
moving fluid particles within the bound- 
ary layer being robbed of their energy, 
coming to rest, and finally peeling off 
as eddies to form a wake. 

Professor Prandtl’s concept of the 
boundary layer, which has withstood 
experimental refutation to this day, is 
depicted exaggerated in vertical dimen- 
sion in Figure 1 as it develops and 
grows in thickness along the surface of 
a torpedo, for example. In this case the 
torpedo is assumed to be at rest with a 
uniform velocity U 
streaming past it. At first a laminar 
boundary layer develops, growing in 
thickness with distance from the nose 
of the torpedo. This layer eventually 
becomes unstable and is followed by a 
transition zone after which the layer 
becomes fully turbulent. 

Of significance is the fact that theory 
and experiment tell us that the viscous 
drag in a turbulent boundary layer is 


free stream of 


that of a laminar 


boundary layer. The point of transition 


about five times 
depends upon many factors, notably 
upon the surface roughness of the tor- 
pedo, the degree of turbulence indige- 
nous to the oncoming free stream flow, 
and the intensity of adverse pressure 
gradients within the boundary layer. 
In the turbulent zone and adjacent to 
the boundary lies an extremely thin 
layer which still exhibits the character- 
istics of laminar flow and, hence, has 
been termed the laminar sublayer. In 
general, the roughness elements of most 
torpedo surfaces are not sufficiently high 
to protrude through the laminar sub- 
layer, and we say that the flow is “hy- 
draulically smooth.” Finally in Figure 1 
we see the flow separating on the after- 
body and creating a turbulent wake. 


ITH 
boundary layer in mind, how then, 
are we able to control it so as to reduce 
the total drag of the vehicle? There are 
at least five known methods for control 
ling the boundary layer: (1) Motion of 
the boundary surface, (2) Accelerating 
the boundary layer, (3) Removing some 
of the boundary layer by suction through 
a porous surface, (4) Preventing the 
transition from laminar to turbulent 
flow by provision of suitable shapes or 
so-called laminar profiles, and (5) The 
method of distributed damping. 
Methods 1 through 4 were first ex- 
perimentally demonstrated by Prandtl; 
indeed, they were offered as proof of 
the validity of his boundary-layer con- 


these characteristics of the 
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Fig. 1. Boundary layer growth on a torpedo body showing the flow separating on the afterbody and creating a turbulent wake. 


cept for they follow as logical conse- 
quences of the fundamental ideas he 
put forth. The last method, distributed 
damping, is a relatively recent innova- 
tion about which we shall have more to 
say later. Let us now examine the first 
four methods with reference to their ap- 
plicability to the torpedo. 


T is not difficult to see intuitively why 

Method 1 works, for if the bound 
ary itself were to move at the same 
velocity as the oncoming flow there 
would be no relative motion between 
boundary and free stream flow—and 
hence no viscous shear stress could exist. 
The viscous drag would be zero, and 
there should be no tendency for the 
flow to separate. 

In an early experiment, Prandtl 
showed that a stream of fluid, passing 
over a cylinder rotating in the direction 
of the flow, hugged the cylinder with- 
out separation while a stream flowing 
over a motionless cylinder separated at 
the rear of the cylinder. 


The reader will no doubt appreciate 
the mechanical difficulties involved in 
this type of control, for we would have 
to make the surface in the form of an 
endless belt always moving in the direc- 
tion of the oncoming flow. For this 
reason we shall eliminate this form of 
control for torpedo use from further 
consideration. 

The second method, accelerating the 
boundary layer, is sometimes referred 
to as “blowing.” The objective here is 
to inject high-energy fluid into the 
slower-moving particles in the bound 
ary layer, allowing them to proceed 
farther along the boundary before sep 
arating from it. Ideally, the reduced 
wake results in a drag reduction. Prac- 
tically, however, the process tends to be 
highly unstable, especially when at- 
tempts are made to supply additional 
energy to a laminar boundary layer, for 
it is likely to become turbulent, result- 
ing in increased drag. This approach, 
therefore, does not appear to be very 
feasible for torpedo application. 


Jumping now to Method 4, the use of 
laminar shapes to prevent transition 
boundary 
that the 


from laminar to turbulent 


layers, we remark simply 
method is more amenable to the de 
sign of airfoils and that too many other 
design considerations stand in the way 
of presently adopting a suitable laminar 
profile for torpedo use which would re 


sult in any significant drag reduction. 


ETHODS 32 and 5, area suction and 

distributed damping, appear to 
hold the greatest promise for effecting 
substantial percentages of drag reduc 
tion. The objective of area suction is to 
maintain a laminar boundary layer, 
never allowing it to become turbulent 
and thereby reaping the benefit of the 
lower viscous shear stresses associated 
with laminar boundary layers and re- 
ducing the size of the turbulent wake 
which in turn lowers the form drag. It 
has been estimated that total drag varia- 
tions up to 50 per cent may be achieved 


by this method of control. 


Fig. 2. Schematic drawing shows the method of boundary-layer control on a flat plate by area suction. 
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Boundary-layer control by area suc 
tion is certainly not new. It has been 
applied successfully in the field of aero- 
nautics for many years, being used 
specifically for airfoils. The method of 
boundary-layer control by area suction 
is illustrated schematically in Figure 2 
which shows a flow of oncoming ve- 
locity U 
plate at zero incidence with fluid being 


streaming past a porous flat 


withdrawn uniformly through the plate 
at a constant velocity V,. The laminar 
boundary layer growth is shown to- 
gether with a typical velocity distribu- 
tion, which is very nearly parabolic 
within the boundary layer. 

The amount of fluid to be removed 
through the porous skin in order to 
maintain or stabilize a laminar bound 
ary layer has been determined from 
theoretical considerations which are out- 
side the scope of the present article. It 
is, however, a relatively small quantity; 
indeed, if too much is removed the 
boundary layer may become so thin as 
to expose the surface roughness ele- 
ments. 

When this happens the boundary 
layer will become “tripped”; that is, it 
will go turbulent and result in increased 
drag. The power required to effect the 
withdrawal of fluid through the porous 
skin must, of course, be charged against 
the total drag reduction, but it is never- 
theless quite small. 


bps Method 5, boundary-layer control 
by distributed damping, the govern- 
ing mechanism is quite different. This 


approach was pioneered by Dr. Max 
Kramer as a result of careful studies of 
the propulsion characteristics of the 
porpoise and a detailed examination of 
the skin of this mammal. Dr. Kramer 
conceived an artificial skin consisting of 
two flexible rubber sheets separated by 
many tiny rubber columns or fingers, 
the space between the columns being 
filled with a viscous silicone oil. 

It is not clear at present as to the 
precise mechanism by means of which 
drag is reduced by distributed damping. 
Some hold that the pressure fluctua- 
tions associated with turbulent velocity 
fluctuations in the boundary layer are 
damped out by the elastic skin, and 
that a laminar boundary layer is thus 
produced, or at least the transition point 
from a laminar to a turbulent boundary 
layer is delayed. 


Another school of thought seems to 
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“Boundary-layer control holds 
considerable promise for 
achieving significant drag re- 
duction on torpedoes. We 
should remark also that the 
maintenance of a laminar 
boundary layer is likely to con- 
tribute to a reduction in flow 
noise as well. We have not 
exhausted all the possibilities 
for BLC; indeed, studies of 
the propulsion characteristics 
of fish may lead to quite radi- 
cal designs from the conven- 
tional ones we now have. Fi- 
nally, another technique under 
serious study would surround 
a torpedo with a thin gas sheet 
so that the missile swims in its 
own gaseous cavity.” 





reason that a turbulent boundary layer 
does in fact exist on the boundary, but 
that the velocity distribution is altered 
by the skin in such a way as to produce 
a smaller velocity gradient at the sur- 
face of the skin, producing thereby a 
diminished shear stress. Whatever the 
mechanism, total drag reductions of 
30 per cent have been reported from 
experiments with an elastic skin. 

How might BLC by area suction be 
applied to a torpedo and what are some 
of the problems we may expect in such 
an application? Engineers of General 
Electric Company’s Ordnance Depart- 
ment, Undersea Weapons Engineering 
Unit, Pittsfield, Mass., are currently 
engaged in a comprehensive study of 
this problem, involving, first, the in- 
vestigation of a number of possible 
porous and, secondly, the 
adaptation of the most suitable ma- 
terial to the design of a prototype ve- 
hicle for the eventual demonstration of 
drag reduction. 

In regard to the first objective, the 


materials 


ideal porous material must possess cer- 
tain characteristics to 
tively. It must be quite smooth in order 
not to trip the boundary layer into a 


function effec- 


turbulent one. It must be noncorrosive, 
be resistant to abrasion, possess ade- 
quate structural strength in tension and 
compression, and resist impact load- 
ings. 

It is particularly important that the 
porosity of the material be uniform and 
that the pressure drop across the skin 
be of the order of one to two pounds 


per square inch. This keeps the power 


requirement necessary to effect suction 
at a low value and prevents the possi- 
bility of “blowing” which involves a 
reversal of flow outward into the bound- 
ary layer and leads to instability. 


NASMUCH as the pore size of the 
material amounts to but a few mils, 

the reader will appreciate the fact that 
the most serious problem to be encoun- 
tered with operations in the oceanic en- 
vironment will be the clogging of the 
skin by the plankton or suspended inor- 
ganic sediments. It is desirable, there- 
fore, that a backflushing feature be in- 
corporated in such a vehicle which 
would come into play when the in- 
creasing differential pressure across the 
skin due to clogging reached a specified 
value. 

Another problem will be to determine 
the effect of angle of incidence of the 
vehicle on maintaining the stability of 
the laminar boundary layer when BLC 
by area suction is in operation. 

Many of these problems can be 
studied in the water tunnel while 
others, notably the plankton clogging 
problem will require going to sea for 
tests. Engineers plan to construct a 
portable water tunnel which will be 
taken aboard a ship for the purpose of 
investigating clogging effects on vari- 
ous porous materials. Sea water with 
different plankton densities will be 
pumped at prototype torpedo speed past 
a test cylinder in the tunnel while area 
suction is applied to the cylinder. 

In summary, boundary-layer control 
holds considerable promise for achiev- 
ing significant drag reduction on tor- 
pedoes. We should remark also that the 
maintenance of a laminar boundary 
layer is likely to contribute to a reduc- 
tion in flow noise as well. We have not 
exhausted all the possibilities for BLC; 
indeed, studies of the propulsion char- 
acteristics of fish may lead to quite radi- 
cal designs from the conventional ones 
we now have. 

Finally, another technique under 
serious study would surround a torpedo 
with a thin gas sheet so that the missile 
literally swims in its own gaseous cavity. 
Since the shear stress at the boundary 
is a function of the density of the 
medium surrounding the boundary, the 
use of a gas of low density compared 
with sea water could result in drag re- 
ductions of the order of one hundred 


per cent. 


ORDNANCE 





Yl guides 
Air Force AFLAS 


in first ful/-range inertial flight 


Cape Canaveral July 7, 1961. The Air Force announced 
the successful flight of an Atlas ICBM guided by the 
Arma inertial system 9,000 miles into the Indian Ocean. 
A giant step in missile and space technology, this im- 
portant feat of pin-pointing a target nearly half-way 
around the world demonstrated the phenomenal accuracy 
and reliability of Arma inertial guidance— America’s 
first inertial guidance system of intercontinental range 
accuracy: This flight was another achievement of Arma 
inertial guidance which has performed successfully on 


Arma, creator of the B -52 fire control system and 
weapons systems for U. S. Navy’s submarines, 
is a leader in aerospace navigation systems. Cur- 
rent research programs are exploring smaller, 
supersensitive devices for future generations of 
missile and space guidance systems. ARMA, a 
division of American Bosch Arma Corporation, 
Garden City, New York. The future is our business. 


every flight since the initial test in March 1960. Today 
the Arma system is in full production. 


Arma inertial guidance provides our nation’s ICBM 
arsenal with all the advantages inherent in inertial guid- 
ance—salvo firing, all-weather capability, immunity to 
outside interference, a minimum of costly ground equip- 
ment. Although specified for the Atlas missile, the Arma 
inertial system as a completely self-contained, self- 
correcting navigation system is adaptable to other aero- 


space programs and space exploration projects. 


AMERICAN BOSCH ARMA CORPORATION 
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things are happening S @ @ from northwest Florida down the 


Gulf Coast to Key West. This is the Eglin Gulf Test Range: a complex system of long-range tracking 
radar, modern telemetry receivers, microwave networks and data-handling equipment. Its mission: 
testing the latest in medium and short-range missiles, space probes and advanced electronic counter- 
measures. Vitro operates the EGTR for the USAF Systems Command. 


WTO 


VITRO LABORATORIES / Division of Vitro Corporation of America/ SILVER SPRING, MD. e WEST ORANGE, N.J. © EGLIN AFB, FLA, 
SCIENTISTS AND ENGINEERS: JOIN THIS TEAM 
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SOLID SUCCESS 


On August 5, 1961, United Technology Corporation 
successfully test-fired the nation’s first operational proto- 
type segmented solid propellant rocket developing thrust 
in excess of 200,000 pounds. This major achievement is a 
significant milestone in the national program to develop 
multi-million-pound thrust boosters. 


UNITED TECHNOLOGY CORPORATION 


A subsidiary of United Aircraft Corporation 
P. 0. Box 358, Sunnyvale, California 


Capability backed by four decades of propulsion experience 








Look to Parsons for Performance in 


DISTANCE MEASURING EQUIPMENT 


PARSONS ELECTRONICS has extensive experience in the design, development, manufacture, 
and installation of Miss-Distance Indicators and Distance Measuring Equipment—including 
active (PARAMI) and passive (PARPAS) systems for missile evaluation and scoring. This 
experience, coupled with a continuing research program, will provide systems to meet widely 
diversified and rapidly changing requirements. Let Parsons help you with your distance 
measuring problems by providing TOTAL CAPABILITY — SINGLE SOURCE RESPONSIBILITY. 


For technical information, write: 


PARSONS THE RALPH M. PARSONS COMPANY 


ELECTRONICS DIVISION 


151 South De Lacey Avenue, Pasadena, California 
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Bell's All-weather Automatic Landing System—symbolized. 


CLEARED TO LAND, WEATHER OR NOT 


Today’s increasing air traffic demands faster and safer 
all-weather operation at every airport. 


Bell brings this goal one important step closer with its 
All-Weather Automatic Landing System (ALS) which 
can fly two airplanes to touchdown every minute, even 
when visibility is absolutely zero. 


The Bell ALS takes over when the pilot brings his plane 
through the electronic “window in the sky” and guides 
it to a safe and sure landing. 


The system has been flight-proved in more than 4,000 
landings with all types of aircraft—small private planes 
as well as airliners from the DC-3 and DC-7 to the huge 
Boeing 707 jet. It now is being evaluated at FAA’s Na- 


tional Aviation Experimental Center, Atlantic City, N. J. 
Unlike other automatic landing systems, the Bell ALS 
is ground-based so a ground observer monitors every 
approach and landing. It can operate either fully auto- 
matically or under pilot control. 

Military versions of the ALS have been ordered by the 
Air Force. The Navy has selected it for installation 
aboard the nuclear-powered aircraft carrier USS Enter- 
prise as well as for its other large carriers. 

The Bell ALS is but one among many contributions 
which Bell Aerosystems Company is making to the scien- 
tific progress and defensive strength of the free world. 
We invite qualified engineers and scientists to inquire 
about sharing our challenging and rewarding future. 


BELL AEROSYSTEMS COMPANY 


BUFFALO 5. N.Y. 
DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 
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